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ABSTRACT 
Over the past two decades, sustainability and waste management has surfaced as a global challenge 
(Laughlin and Varangu, 1991; Stern, 2007; ACCA, 2011). While attention has largely focused on 
external reporting and sustainability accounting (Gray, 2010; IIRC, 2013), less attention has been paid 
to the use of environmental management accounting techniques, such as Full Cost Accounting (FCA), 
in waste management practices (Bebbington and Thompson, 1996). FCA ensures social, 
environmental and economic impacts of waste are calculated and included in corporate accounts, 
reflecting the true price of goods and services from cradle to grave (Bebbington et al. 2001). 
Governments around the world have recommended municipal councils adopt FCA techniques when 
accounting for solid waste, however, little is known of the extent of its adoption and/or adaptation in 
practice (Qian and Burritt, 2007; Lim, 2011a; 2011b). Drawing on recent developments in the 
sustainability accounting literature, a theoretical FCA framework is developed and used to explore the 
social and institutional pressures that contribute to FCA accounting for solid waste. 
The framework is used to guide the exploration of sustainability accounting practices to manage solid 
waste in an Australian regional council. As the case site is globally recognised for its unique 
biodiversity, and operates within an Australian World Heritage site, considerable attention by this 
organisation’s stakeholders is given to the natural environment. An in-depth case study is conducted 
to provide a better understanding of the adoption of FCA in solid waste management.  
In particular, the study examines: 
1. The differences between normative FCA and actual solid waste management 
accounting practices. 
2. The barriers to implementing FCA within this regional council.  
The findings suggests that, while accounting for sustainability is visible throughout most of the 
organisation and is evident in council budgeting: 
a. The council is committed to FCA, but the FCA adopted at this stage is a 
simplified version. 
b. The accounting department is largely decoupled from FCA practices evident in 
other parts of the organisation, in particular, the environmental and waste 
management departments. 
a. The central barriers to adopting the normative FCA techniques include 
financial pressure, absence of legal obligation and poor internalisation of 
sustainability accounting within operations.  
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The findings indicate that, for FCA to advance to the management of solid waste, a substantial 
amount of accounting effort and infrastructure that includes a compact database for valuation 
purposes is required. However, the infrastructure development has commenced with guidance from 
Environmental Protection Agency (EPA) software, which, although a simplified model, will help 
legitimise the costs associated with diverting solid waste from landfill to recycling. This is essential, 
as the council needs to ensure there is transparency in accounting practices, so they can recover costs 
associated with the management of solid waste from the ratepayers.   
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CHAPTER 1: INTRODUCTION 
1.1 Waste management and accounting 
In 2008, a dangerous methane gas leak from a closed Cranbourne tip into Brookland Greens Estate 
received a significant amount of media attention (ABC News, September 12, 2008). Twenty-nine 
families were evacuated when the methane gas level reached explosive levels. Three hundred houses 
in the estate were affected by the gas leak. According to media reports, residents reported skin rashes, 
eye infections, asthma, burning sensations and headaches due to the emissions. The investigation 
report attributed blame to a failure of the Shire of Cranbourne and the City of Casey to have adequate 
regard for environmental protection: 
…Shire’s actions in gaining approval for the landfill were consistently motivated by 
financial considerations, at the expense of the environment. Throughout the works 
approval application process and during preparation of the site, the Shire’s motivation 
was clear: to maintain the momentum of the project while minimising costs to the 
Shire. In its narrow focus on the economics of landfilling, the Shire failed to take 
account of other factors… (Brouwer, 2009, p.11). 
The above incident increased public attention in Australia on municipal waste management 
and sustainability along with landfill emission pollution (environmental and social hazards) in 
different parts of the world putting pressure on councils to better integrate environmental and social 
factors with solid waste management practices (Dunnet, 2004). Fast growing populations and the 
increasing generation of solid waste offers a major threat to the environment and sustainable 
development around the world. Human solid waste and associated carbon emissions have been 
recognized as contributing to the depletion of ecologically significant landscapes and biodiversity, 
resulting in calls for more effective waste management practices (Pimentel et al. 1997). Initiatives 
such as the Kyoto Protocol and the United Nations Conference on Sustainable Development 
(UNCSD) have consequently challenged governments to handle waste more effectively and efficiently 
(UNEP, 2013). In many countries, government efforts are being made to protect the landscape, 
delicate ecosystems and precious cultural heritage for future generations.  
Waste produces several recognised toxic gases. Out of those, methane is the most serious, 
being responsible for potent greenhouse gas emission causing adverse effects on public health and 
welfare (EPA USA, 2012). Improper waste treatment has several adverse anthropogenic (man-made) 
environmental consequences (Jacobson and Lau, 1988, El-Fadel, Findikakis and Leckie, 1997,). 
Waste causes direct environmental hazards such as pollution of water, air and soil, leading to 
sustainability-related issues, referred to as externalities. In general, externalities are defined as “[t]he 
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costs and benefits which arise when the social or economic activities of one group have an impact on 
another, and when the first group fails to fully account for their impacts” (ExternE, 1995, p.9). Two 
kinds of externalities have been identified in waste management. Firstly, fixed externalities, for 
example the land purchased by councils and used for a landfill site, are allocated in terms of costs per 
household or per site. Secondly, variable externalities are more directly linked with the extent of 
waste-generated activity, such as amount of greenhouse gas emissions to air, water and soil, smell, 
and noise (Boone and Rubenstein, 1997). Boone and Rubenstein, along with other (Gray, 1992 
Mathews, 1993; 2001 Epstein, 1996; CICA 1997; Bebbington et al, 2001; Bellringer et al. 2011) 
concerned accounting academics, suggest that traditional cost accounting has failed to capture these 
externalities. 
As a result, there has been an increased focus on waste, sustainability and accountability, with 
a further formulation of cost management strategies to extend waste services to minimize the 
production of waste, while at the same time maximizing the re-use of waste by recycling, thus 
promoting environmentally sound waste disposal practices (UNEP, 2005; 2009; 2013; Dileep, 2007). 
An organization known as ‘Global Footprint Network’, which provides information on ecological 
footprints, estimates the current footprint for all human activity at about 1.2 times the size of the 
Earth. This means that humans are currently consuming more and generating more waste than the 
Earth can sustain. With all the solid waste we generate, some of it may be recycled (e.g. glass, paper, 
aluminium etc.) but a significant amount of waste may not be assimilated by the environment, thus 
creating externalities
1
. According to a recent overview by the Organisation for Economic Co-
operation and Development (OECD), the quantity of municipal solid waste (MSW) generated in 
countries within the OECD has risen significantly since 1980, exceeding 650 million tonnes in 2009 
or 540 kg per capita (OECD, 2013). Australia’s waste generation rate is approaching 40 million 
tonnes per annum, and continuing to grow. New South Wales (NSW) generates the largest proportion 
(35%) of total waste generated in Australia, followed by Victoria (23%) and Queensland (18%) 
(Australian Bureau of Statistics, 2010). In Australia, more than one third of solid waste and most 
landfill are managed by Local Government, which requires a big commitment from Local 
Government to the sustainability issue. 
Recently a better waste management practices are designed to change the ways individuals, 
households and industries account for their waste. It has been predicted that waste management for 
the next 20 years will be much more challenging because of increased urbanization and per capita 
                                                     
1
 In defining externality, waste causes direct environmental hazards such as pollution of water, air and soil, 
leading to sustainability related issues. These impacts are not reflected in the actual price of waste management 
and not related to the market price are termed as externality in terms of economics. 
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waste growth (Rees, 1992; UNEP, 2005; Chen, 2007; Porter, 2010; Das and Bhattacharyya, 2014). 
Policy changes also place the onus on city and regional councils for ensuring the social and 
environmental impacts of human solid waste are managed and minimized. In terms of accountability, 
the relationships between accounting and the environment have come under increasing scrutiny as 
information about potentially unsustainable waste management practices are made visible (Gray, 
1992; Bebbington and Thompson, 1996; Bebbington et al 2001; Burritt, 2004; Burritt et al 2011; 
Burritt and Schaltegger, 2012).  
In spite of this increasing attention to waste and sustainability reporting, accounting research 
in the area of municipal solid waste management remains relatively unexplored (Burritt et al. 2011). 
As part of efforts to improve accountability, the present thesis considers the role accounting plays in 
solid waste management by Australian regional councils, and the extent to which environmental, 
social and contingent factors are integrated into accounting system designs (Burritt et al 2011). 
According to Deegan (2002), economic issues cannot be investigated without considering the 
political, social and institutional factors that influence the extent to which sustainability impacts are 
embedded in accounting system design. Similarly, Qian et al (2011), drawing on New Institutional 
Sociology (DiMaggio and Powell, 1983), identified isomorphic institutional pressures from peer 
councils when accounting for waste.  
Similar to the views above, the approach taken in the present thesis is underpinned by the 
belief that the environment in which municipal councils reside is politically and socially constructed.  
Organisations will comply with environmental conditions, such as regulatory, peer, professional and 
other powerful stakeholder pressures, in order to gain legitimacy (Covaleski et al 1998). The 
municipal council case site studied in the present research has multiple pressures to contend with. For 
example, the entire council area is positioned in a world heritage site, widely recognised for its natural 
resources, in particular flora and fauna. This region has a thriving tourist industry as well as residents 
and businesses living and operating in the region because of its biodiversity and natural beauty. 
Therefore, it is assumed that accounting and accountability would have strong links to nature and the 
sustainability issues faced by this council. This setting is used to draw out some of the sustainability-
related accounting issues associated with waste management and the use of accounting tools such as 
full cost accounting (FCA), which will be discussed in more detail in the subsequent chapters.  
1.2 Managing global waste management issues with full cost accounting (FCA) 
Over the last 100 years, the environment has been increasingly compromised by anthropogenic 
activities. A consumerist culture and throwaway society has generated excessive and unsustainable 
quantities of waste (Emery et al., 2007). One of the most significant contributions to social and 
environmental impacts relates to municipal solid waste (Ansari, 2011a; 2011b). As such, societal, 
health and environmental problems from solid waste landfill have surfaced as a global challenge 
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(Abba et al., 2013. Damage resulting from various waste activities includes: human health effects 
such as mortality and morbidity, lower agricultural yields, forest die-back, toxic chemicals, such as 
sulphur can impact building structures, climate change and other effects such as effect on ecosystems 
(COWI, 2000). Thus, sustainability and waste management have surfaced as global challenges. 
Links between accounting, the environment and overall societal benefits have long been 
recognized in the economics literature, and stem from claims that social welfare maximization occurs 
when the impacts of externalities are included in economic decision making (Coase, 1960; Demsetz, 
1967; Ferguson, 1972; Costanza, 1992;Daly,1992;Williamson,1991).This view of welfare 
maximization and intergenerational equity is acknowledged in the Bruntland definition of sustainable 
development, as “development that meets the needs of the present without compromising the ability 
of future generations to meet their own needs” (Bruntland, 1987, p. 8). Accounting academics 
contribute to this economic view, believing that “neither conventional accounting numbers nor 
conventional economic measurement capture all the consequences of economic actions” (Bebbington 
et al. 2001, p. 5). Accounting can therefore contribute by adding a price on unsustainable economic 
actions, making social and environmental impacts visible for improved decision making and actions 
that work towards reducing sustainability-related costs (Tuppen, 1996). Thus, waste management 
accounting control practices fit under the umbrella of this accounting research (Qian and Burritt, 
2007).  
In particular, accounting research is necessary to better understand the “new forms of 
accounting [that] are likely to be a significant feature of a world, not only conscious of environmental 
issues and constraints but also committed to achieving a more harmonious relationship between the 
human and natural worlds” (Hopwood, 2009, p. 434). To date, more comprehensive sustainability 
accounting frameworks have been developed to emphasise not only on quantitative data capture and 
reporting, but also including more qualitative attributes of sustainability accounting information 
(Bebbington and Thompson, 1996; Bebbington et al. 2001; Schaltegger and Burritt 2005; Qian and 
Burritt, 2007; Qian et al., 2011; also see discussion by Lamberton, 2005). These new accounting 
forms include the most widely recognized Full Cost Accounting (FCA), which has also been 
described in terms of Environmental Management Accounting (EMA) and used alongside Life Cycle 
Analysis (LCA) (Bebbington et al. 2001). It has been argued that FCA is a useful model to help 
integrate economic and environmental information into the decision making framework of accounting 
(Bebbington et al. 2001). FCA approaches have been used by several industries, such as power, oil 
and gas, and chemical industry sectors (Tellus Institute, 1992; Baxter et al., 2003). 
FCA has been defined in many ways (Bebbington et al. 2001), with a definition provided by 
the International Federation of Accountants (IFAC) as follows:  
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Full cost accounting is the commonly accepted term applied to the identification, 
evaluation and allocation of a combined and potentially complex set of conventional 
costs, environmental costs and social costs. (IFAC, 2005, p. 11).  
While it is argued that municipal councils, along with corporations, should include the 
financial costs of controlling pollution in their accounts, it is also recommended that governments and 
councils around the world use FCA techniques (Tellus 1992; EPA NSW, 1996; GFOA (Canada), 
1998;USEPA,1998, EPA Florida, 2012; NALAS, 2015; UNEP 2015). For the last ten years the 
Australian Government and the Environmental Protection Agency (EPA) have encouraged Australian 
municipal councils to adopt FCA and report on solid waste and landfill impacts. As a result, 
Queensland’s Waste Avoidance and Resource 2012-2014 (draft strategy) proposed the adoption of 
FCA for all waste disposal facilities. The Department of Environment and Conservation (NSW) 2004 
developed a progress report in 2004 on Waste Avoidance and Resource Recovery in NSW, requiring 
FCA for projects associated with landfill sites.  A Global Landfill Regulation & Waste Levy Review 
(2012) prepared for the Western Australian Department of Environment and Conservation and the 
Waste Authority explained that jurisdictions under their control apply a full cost recovery scheme for 
regulation of waste management activities. Western Australian Waste Strategy,” Creating the right 
Environment” 2012, expressed concern that low cost recovery is the major disadvantage for reforming 
waste disposal strategy. Therefore, they expressed their commitment to Full cost of landfill as 
reflected in gate fees. Similarly, Victoria state policy explains that any costs incurred in administering 
the regulation (such as registration, licensing, issuing of permits, monitoring compliance, 
investigations and enforcement activity) should generally be set on a full cost-recovery basis.   
The United States Environment Protection Agency (USEPA) identified FCA as the costs 
relating to solid waste as up-front costs, back-end costs, remediation costs at inactive sites and 
contingent costs (Tellus Institute, 1992). However, this earlier framework excluded environmental 
and social externalities due to inefficient evidence on the linkage between impacts and effects and 
limited economic information about accounting techniques for such externalities (Bebbington and 
Thompson, 1996). Bebbington and Thompson (1996) raised the issue of the less tangible costs and 
benefits relating to reputation and supplier management. They also suggested that “it is unlikely that 
such costs [full costs] would become real costs in the absence of a radical change in the regulatory 
and operating environment” (Bebbington and Thompson, 1996, p. 53). With an increasing focus on 
FCA by governments, solid waste management presents a complex, multi-dimensional challenge for 
many local councils and municipalities. More recently, they have undergone heavy scrutiny for their 
previous municipal solid waste management performance, including their accounting system designs 
(Willmott and Graci, 2012).  
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Although there have long been debates in the academic literature about sustainability 
accounting practices and recommendations for the use of FCA by governments and local councils, the 
extent to which FCA has been adopted in management accounting practice and why it should be 
adopted are largely unexplored (Davies, 2014). Similarly, while current environmental disclosures by 
municipal councils include financial costs of controlling pollution, the extent to which they adopt 
FCA in practice is largely unknown (Burritt and Welch, 1997a; Elkington, 2000; Schaltegger et al. 
2000; Antheaume, 2004). FCA is promoted by governments, around the world but it is not mandatory 
in Australia (Jeffrey, 2010). In Australia, a series of recommendations for waste management 
concluded that FCA should be applied for pricing all landfill operations, including installation, 
operation, closure and post closure (Waste Management Productivity Commission Inquiry, 2006). As 
a result of this inquiry, FCA was suggested as a four-step method:  
1. Defining the cost objects. 
2. Specifying scope.  
3. Identifying and measuring external impact.  
4. Identifying and measuring cost external impact (Waste Management Productivity 
Commission Inquiry, 2006, p. 106) 
As part of the New Public Management (NPM) regime of the 1990’s (Hood, 1995) to make 
governments more efficient, governments around the world outsourced waste management activity 
(Massarutto, 2007. However, it has been argued that the move towards economic efficiency has 
resulted in a conflict, possibly impacting on waste management accounting practices (Richman and 
Boerner, 2006). For example, the negotiations between developers, councils and local communities 
aim to manage waste removal and improve recycling rather than build new waste facilities such as 
landfills, presenting waste management as an NPM contracting problem (Richmam and Boerner, 
2006). As well as institutional issues that impact accounting for waste, Bebbington et al. (2001) also 
indicate the technical issues associated with FCA and accounting for sustainability impacts in general. 
More recently, Jones (2014) has raised further issues associated with accounting for biodiversity, and 
whether or not it should be valued and included in models such as FCA. This is reflected in Davies’ 
(2014) attempt to include biodiversity impacts in FCA models.  
Sustainability and waste management are a matter of considerable concern among accounting 
academics and members of professional accounting bodies; hence the calls for further research in this 
area (Gray, 1992; Douglass, 1997; Bebbington and Gray, 2001; Hopwood, 2009; Hopwood, Unerman 
and Fries, 2010; ACCA, 2011; CIMA, 2011; IFAC, 2005, 2013). Academics such as Gray and 
Bebbington have led the call for further accounting research in the area of FCA, to promote greater 
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internalisation of externalities in business decisions by considering the business case sustainability 
viewpoints (Gray, 1992; Tuppen, 1996; Bebbington et al., 2001). 
1.3 Research questions and research framework 
The aim of the present research is to better understand how regional councils account for 
sustainability impacts of solid waste management. In particular, the focus is on environmental, 
biodiversity and social costs, and associated accounting techniques in an Australian setting. To date, 
there is limited research on FCA practices in Australian councils, and little is known about how 
government recommendations have flowed through to practice. In other words, the present research 
addresses the issues of how and why does FCA in councils deviate from normative models of FCA in 
practice. Thus, the broad research questions posed in this thesis are: 
Do Australian regional councils apply FCA in waste management practices?  
If yes, do FCA practices deviate from normative expectations?  
If, yes, how and why do FCA practices deviate? 
 
Rather than generalise to all councils, these questions are narrowed to be case specific with 
one individual council as the unit of analysis. The study uses legislative recommendations and 
relevant literature to develop a framework that will act as a benchmark to establish expectations and 
to highlight deviations from this benchmark by existing waste management accounting practices in 
this council. The theoretical framework developed for the present research is based on Qian , Burritt 
and Monroe’s (2011) framework, which highlights the social and political influences when exploring 
accounting and waste management. The framework is extended in the present thesis with 
environmental and social externalities cost components, and information required to arrive at full cost 
accounting, derived from various works in the literature. Most importantly, this framework has been 
mapped with Bebbington and Thompson’s (1996) FCA model (which is the Tellus Institute (1992) 
approach used by USEPA) with additions, describing five different tiers of costing, including: usual 
costs, hidden costs, liability costs, less tangible costs, and environmental focused costs (Bebbington 
and Thompson, 1996, p. 53). The framework is used as a basis to compare the expectations espoused 
in the FCA literature with current waste accounting practices in the case study council studied for the 
present thesis. This framework will help to identify the extent to which FCA cost data is captured in 
the present waste management practice of this council.  
1.4 Data collection and key results 
As environmental accounting in local governments is less understood, the case study method is 
considered appropriate, and suggested in the accounting literature (Qian et al. 2011). A qualitative 
case study in the present research facilitates the exploration of FCA within an Australian municipal 
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council context (Yin, 2003). A single case study enables an in-depth investigation of management 
accounting for solid waste in a regional city council, in particular the measurement of solid waste for 
a world heritage site recognised for its rich biodiversity. As such, accounting for waste where 
environmental and social impacts are potentially of great concern subsequently helps to provide a 
detailed understanding of the FCA approaches and barriers to implementation within this council 
setting. 
The case site is an Australian regional council area, which extends over 1436 square 
kilometers. It operates within one of fourteen World Heritage sites included in the Australian National 
Heritage List (UNESCO, 2013a). The biodiversity attractions of this site include: 10% of Australia’s 
important flora; large numbers of rare or threatened species (such as certain pines); 91 species of 
eucalyptus; and more than 400 animal species (including spotted-tailed quoll; koala; yellow-bellied 
glider; long-nosed potoroo; green and golden bell frog; water skink). The local population of this 
council area is 76,080. Ecotourism is popular, with the area receiving more than 768,000 visitors 
residing in the area for 1.8 million nights each year (undisclosed reference). Given the urban, 
industrial and agricultural development within and surrounding this World Heritage area, there is 
tension between developers and conservationists. Challenges to maintaining its world heritage status 
include issues such as fire, climate change, urban development, human disturbance (including 
tourism), waste, and pest species (plant and animal) (Contributing,et al., 2015; UNESCO, 2013b; 
UNESCO,2013c; Colette, 2007).  
The primary source of data collection is qualitative in-depth interviews, supplemented with 
observation and secondary sources of information including documentary information from within the 
organisation. Interview data was collected from senior managers of the regional city council, 
including the Chief Financial Officer (CFO) and other accounting, waste management and 
sustainability officers.  In the interviews, each participant was asked open-ended questions in relation 
to waste management and environmental accounting techniques. Documentary evidence was also 
collected; and all data was analysed using NVivo software, which was used to organize the data into 
themes for analysis. In the course of undertaking the research, the cooperation provided by the 
management of the regional city council, in particular the CFO, enabled the researcher access to the 
relevant information and interviews required. Their willing assistance was fundamental to the 
completion of the research for this thesis.  
Overall, the findings suggest that the Council is committed to advancing FCA for solid waste 
measurement. At this juncture the Council are using a FCA calculator developed by the State EPA, 
which is at this stage an emerging technology and still lacking considerable waste data. The Council 
have already recruited new employees who will exclusively be focusing on future waste cost issues. 
To understand the full costs of every tonne of waste going to landfill, FCA, albeit limited, has been 
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already incorporated into their waste management strategy and are researching ways to further 
implement FCA. 
However, this formalised commitment is new and is represented at the early tier stages 
identified by Bebbington and Thompson (1996). While sustainability is a key priority and managed by 
structured divisions within the council, these activities remain weakly linked to the FCA 
developments. Regulatory and technical pressures emerged as main barriers to implementation of 
FCA at this stage.  
1.5 Research contributions  
The research undertaken in this thesis based on Qian, Burritt and Monroe’s (2011) and Lim’s (2011a, 
2011b) provides four major contributions. Firstly, the construction of a comprehensive analytical 
framework, based on extensive literature review of solid waste management, environmental 
accounting and existing literature on FCA, has been developed as a guideline for the present research. 
This framework not only extended Qian and Burritt (2007) and Qian, Burritt and Monroe’s (2011) 
framework for investigating sustainability accounting for solid waste, but also provides a benchmark 
from which to assess FCA in regional councils and is offered as a resource for researchers, students, 
and state and federal government policy makers to investigate various factors related to accounting for 
solid waste management.  
Secondly, it is anticipated that the insights from this research might influence council 
management accounting system practices, particularly when collecting and categorising 
sustainability-related information and costs in FCA tier based framework. Research in this area is 
limited, thus, this work contributes to our understanding of the components that constitute FCA.  
Although Qian and Burritt (2007) and Qian et al.(2011) framework provided guidelines for solid 
waste management, the focus was mainly on the environmental cost component available from 
council’s trial balance. Therefore, in this research an extensive coverage was given to include both 
environmental and social externality associated with solid waste management thus to promote 
sustainability and FCA. 
Thirdly, in line with Tuppen’s (1996) business case reasons for adopting FCA, the present 
research is important as it has the potential to influence senior management decisions in Australian 
councils (in particular, those who are responsible for waste management disposal) to improve the 
waste management activities associated with landfill and recycling as well as designing a management 
accounting system that would enable scientific information to be integrated with social, economic and 
environmental information. Such a system would be supported by introducing FCA techniques that 
include biodiversity impacts in more detail (Davies, 2014). In addition to providing management with 
information with respect to costs associated with waste disposal activity, the present research offers 
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information that enables councils to rethink their waste management practices by better measuring 
waste from economic, environmental and social perspectives. 
Finally, the research also investigated various institutional, social and political factors 
inhibiting the implementation of FCA. Lim (2012) identified the lack of clarity in the literature of the 
factors that facilitate and hinder the adoption of FCA or similar tools. The investigation of the second 
research question might be useful to bridge gap in the literature. 
1.6 Outline of thesis 
The remainder of the present thesis is structured as follows. Chapter 2 provides a comprehensive 
literature review on full cost accounting for solid waste management. The literature highlights the 
need for further research into full cost accounting approaches; particularly given governments around 
the world have recommended that municipal councils adopt this technique.   
Chapter 3 introduces a conceptual framework for the present research, which shows what data 
needs to be collected. This framework was developed based on Qian et al.  (2011) framework for 
exploring the extent to which Full Cost Accounting data is collected by the regional city council in the 
present study in their waste management accounting. This chapter also outlines the research 
methodology used for data collection and analysis; and addresses the role of theory in case study 
design.  
Chapter 4 provides details of the case site selection, the selection criteria, a description of the 
organization and site background. This Chapter also provides a detailed analysis of the case in terms 
of addressing the research questions. 
Chapters 5 and 6 presents the research findings, addressing research questions one and two 
consecutively. Chapter 7 provides further discussion of the findings, the contributions of the study 
both to waste management accounting practice and to full cost accounting theory.  This chapter 
concludes the research with recommendations and also limitations of the research. 
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CHAPTER 2: LITERATURE REVIEW 
2.1 Introduction 
The literature review in this chapter commences with a discussion of sustainable development and the 
problems associated with the management of human solid waste. The argument presented in this 
chapter is that the existing pricing of solid waste management by Australian councils does not reflect 
the true cost of solid waste management. A review of the waste management literature is conducted to 
understand the existing practices in solid waste management and problems with such techniques, such 
as the waste hierarchy, in controlling waste.  
The literature review highlights how the use of FCA techniques could be useful in disclosing 
the impacts of and hence controlling solid waste. FCA facilitates the identification of economic, 
environment, and social costs for solid waste management. FCA developments include environmental 
cost accounting, conventional cost accounting and social cost accounting, which are discussed in this 
chapter. This review highlights that the identification and measurement of environment and social 
costs is not easy, since they are primarily hidden in traditional overhead costs (IFAC, 2005). A 
description of the economic, environmental and social costs, as largely highlighted in the normative 
literature, reveals the various cost components to be considered in council solid waste management. 
As a contribution to the FCA literature, the literature review extends recent contributions to 
biodiversity and social accounting. The aim here is to connect these to existing FCA, as discussion of 
these developments in accounting along with valuation issues was largely neglected in the earlier 
waste accounting literature. In particular, Qian, Burritt and Monroe’s (2011) framework for solid 
waste accounting was used as a guideline and extended with this additional literature. This then 
became the research framework used in the present investigation of solid waste accounting practices 
in an Australian council. Underlying this framework are social, economic and political pressures 
(institutional) that impact the implementation of FCA in practice. These institutional pressures are 
discussed in this chapter in relation to sustainability accounting practice for solid waste management 
in Australian councils. 
2.2 Sustainability and accounting for waste     
Although there is no single agreement on the term ‘sustainable development’, the following 
Brundtland (1987) definition of sustainable development is regarded as a crucial base upon which 
accounting developments have subsequently advanced (Redclift, 1989; Turner, 1993; Common, 1995; 
Bebbington and Gray, 2001): “Development is sustainable when it meets the needs of the present 
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without compromising the ability of the future generations to meet theirs” (Brundtland 1987, p. 7). It 
has been argued that equity, in particular intergenerational equity
2
, is the central ethical principle 
behind sustainable development (Beder, 2000). When developing strategies for sustainable 
development by governments and corporations around the world the important links between equity 
and social justice contribute to recognising the impartiality and fairness of decisions (Falk et al., 
1993). 
The Brundtland definition was criticised because there was no attention given to the benefits 
of being efficient with waste so that less goes to landfill, and that reuse and recycling should be 
encouraged to meet sustainable development goals (Stavins, Wagner and Wagner, 2003). Bebbington 
et al. (2001) extended the discussion, suggesting that sustainable development is anthropocentric in 
nature since it places humans at the centre of the discussion. They also expressed concern with the 
term ‘needs’ rather than ‘wants’, suggesting that it might be difficult to determine what constitutes 
‘needs’. Since the present development does not give equal rights to future generations, therefore they 
added that sustainable development should give equal rights to all living people and those yet to be 
born.  
Thus, in relation to meeting reasonable social goals for public policy, the argument is that 
public policy ought to include dynamic efficiency, or the notion of “non-waste” and 
“intergenerational equity”, so that the stream of welfare does not decrease over time (Bebbington and 
Gray, 2001; Stavins et al. 2003). The issue of sustainability is further complicated by the diversity of 
things we pass on to future generations that should be added to the model. These include: human 
capital, knowledge and understanding; man-made capital; economic and social infrastructure; natural 
capital; biodiversity; renewable and non-renewable resources; and, ecological integrity (Waste 
Management Productivity Commission Inquiry, 2006). Therefore, conservation of any of these types 
of capital will likely contribute to sustainability, or at least improve the endowment we pass on to 
future generations.  
In 1992, the Australian Government adopted an approach with the objective of enhancing 
individual and community wellbeing by following a path of economic development that safeguards 
the welfare of future generations, through a national strategy for ecologically sustainable development 
(National Strategy for Ecologically Sustainable Development, 1992). According to this approach, any 
waste-related strategy must be ecologically and socially sustainable, with the characteristics and 
quantity of solid waste generated in a region not impacting upon the living standard and lifestyle of 
                                                     
2
 Intergenerational equity means the conservation and use of the environment and natural resources for the 
benefit of present and future generations.  
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the region's inhabitants and the natural sources found in the region (UNEP, 2005; also see EPA USA, 
2012).  
Ball and Grubnic (2007) have expressed concern that, although the environment and 
sustainability are relevant to the public sector, sustainability accounting and accountability have yet to 
receive substantial research attention. Therefore, they argue, any waste management policy should be 
looked at from both the sustainability and efficiency points of view. Tools such as ‘ecological 
footprint analysis’ provide calculations of the amount of representative land and water area that a 
human population would need, given existing technology, to provide supporting resources and absorb 
waste on a sustainable basis(Rees, 1996; Rees and Wackernagel, 1999). When externalities are 
internalised in traditional waste accounting, this in turn becomes an effective instrument to control 
excess waste using pricing mechanisms (Qian, Burritt and Monroe, 2011; Lim, 2011a; Lim, 2011b). 
Waste management practices are considered sustainable if they meet or maintain the standard by 
which conservation of the natural resources will be possible while avoiding adverse waste affects. 
According to Morrissey and Browne (2004), waste management would be sustainable only if it is 
environmentally acceptable, socially acceptable and economically efficient. Rathi (2006) argues for 
the inclusion of sustainability in solid waste decision-making practices. Therefore there is a need to 
develop a new form of waste management system by incorporating sustainability in the core that 
address social issues like poverty and environmental health (Gutberlet, 2010). 
2.3 Municipal solid waste: Definition and classifications  
The focus of this section is on Municipal Solid Waste (MSW), more commonly referred to as garbage 
or trash, comprising everyday items such as product packaging, grass clippings, furniture, clothing, 
bottles, food scraps, newspapers, appliances, paint, and batteries. In addition to garbage, waste can 
take many other forms, including sludge, solid, semi-solid, liquid or gaseous waste, and durable or 
non-durable waste. In broad terms, waste is classified as inorganic or organic (putrescible, 
fermentable, and non-fermentable), generated by individuals and businesses, the nature of which 
varies from region to region (Khajuria, Yamamoto and Morioka, 2010). As highlighted in Figure 2.1, 
solid waste generation can also be categorised as municipal, commercial and industrial, and 
construction and demolition forms (EPHC, 2009). 
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Figure 2.1: Solid waste generation by source (Australia 2006-07) 
 
Source:As per figure 2.2 
MSW can go to landfill, be incinerated, or it can be reused, recycled, composted, or otherwise 
recovered in some way. Importantly, MSW can benefit society, both environmentally and financially 
if effective waste disposal management techniques, including reuse, recycling, recovery and disposal, 
are practiced (UNEP, 2005).  
In managing waste, strategies are generally based on a hierarchy of decisions (Figure 2.2), a 
simplified list of waste management priorities introduced in 1970 by the Waste Framework Directive 
(75/442/EEC), which “is now a component of all relevant waste directives” around the world (Hansen 
et al., 2002). Rasmussen et al. (2005) draw attention to the waste hierarchy to encourage recycling and 
avoid policies that favour waste disposal in landfill. Planned solid waste management practices that 
address UNEP’s social, economic and environmental (resource, health, environmental, aesthetic, land 
use, and economic) concerns draw attention to earlier inefficiencies in unplanned waste disposal 
(Henry et al., 2006; Wilson, 2007; Marshall and Farahbakhsh, 2013). These include the problems 
caused by landfill. Dunnet (2004) provides an overview of some of the community impacts from 
landfill, which are highlighted in Appendix 1.  Environmental accounting helps in evaluating internal 
and external costs of the environment from production of services to the actual cost objects by 
identification of cost directly related with environmental activity. 
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Figure 2.2: The waste hierarchy 
 
Source: Hansen, Christopher and Verbuecheln (2002, p.3)  
The waste hierarchy (Figure 2.2) includes identifying the best waste management approach 
for solid waste. Waste hierarchy is considered to be an instrument for disposal waste strategy; and it is 
a widely used one in Australian councils. The main drawback of this waste hierarchy is that it is too 
simple, and doesn’t consider all costs and benefits to the community; thus, waste management 
decisions as a result might be ill-informed (Waste Management Productivity Commission Inquiry, 
2006). 
2.4 Waste management by governments  
In some countries, regulation can be imposed on producers of waste rather than on householders, to 
take all reasonable measures to apply the waste hierarchy to prevent material becoming waste. When 
material cannot be prevented from becoming waste, the priority order of the waste hierarchy is to be 
used in descending order (Andrew, 2014). Thus, effective waste management policies can promote 
the concept of sustainability by delivering sustainable economic, social and environmental benefits, 
with waste redefined as a valuable resource (UNEP, 2013). The focuses of UNEP (2013) on efficient 
recycling practices, reduction of global poverty and improvements to water and air quality are 
arguably necessary parts of waste management practice: “waste is not something to be abandoned or 
discarded, but rather a valuable resource” (UNEP, 2013, p. 12). If this philosophy is followed, 
innovative ways to use waste, rather than landfill, can deliver sustainable economic, social and 
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environmental benefits (Henry et al., 2006; Wilson, 2007; Troschinetz and Mihelcic, 2009; Ezeah and 
Roberts, 2012; UNEP, 2013).  
In Australia, concerns about the growing volume of solid waste are matched with ongoing 
pressure to control and dispose of waste in a sustainable manner. The waste hierarchy is still used to 
control solid waste, with the recycle percentage at approximately 78% and the rest going to landfill 
(Lamb et al, 2010). However, a problem with using the waste hierarchy arises when government 
intervention takes place to move waste management to the top of the hierarchy without considering 
the costs and benefits to the wider community (Waste Management Productivity Commission, 2006). 
The top of the waste hierarchy does not take into consideration the cost of resource recovery relative 
to its disposal. Wealth maximization can only occur if the waste management policy is guided by 
rigorous analysis of the financial, environmental and social costs and benefits, not by the simple 
priorities suggested by the waste hierarchy (Waste Management Productivity Commission, 2006). 
Furthermore, municipal solid waste management service costs have increased steadily (Tellus 
Institute, 1992; UNEP, 2005; Qian and Burritt, 2007, Qian & Burritt, 2009) along with the enormous 
social pressure on governments and organizations to include environmental and social impacts in their 
accounts (Mathews, 1993; Lodhia, 2004). This means that municipal councils also are not immune to 
this pressure and resulting scrutiny (Qian and Burritt, 2007). With almost 58% of Australian 
Government’s environmental expenditure overall allocated for waste management and recycling 
(Australian Bureau of Statistics, 2010), it has been indicated that, although the value of waste services 
results in a net benefit for local communities in the long term, the charges used in current local 
government waste management have not fully reflected these true costs (Dunne et al., 2008).  
As a result of the greater focus on energy consumption and carbon emissions, public opinion 
has driven a recent increase in recycling, using waste-to-energy (WTE) technologies, referred to as 
“gasification”. Legislation has incentivized electricity generation from landfill gas, waste to energy 
plants and recycling of electronic wastes (Wilson, 2007).  In the USA and Japan anaerobic digestion 
co-digestion “gasification” plants are used to reduce greenhouse gas emissions as well as gain 
economic benefits and diversion opportunities such as diverting food waste and noxious gasses from 
landfills and the public sewer lines. In the USA, 40 tons of post-consumer food per day is diverted in 
anaerobic digesters that break down sewage sludge, which is also used to generate renewable energy, 
recycled organic waste for soil fertilisation. Interestingly, Japan pioneered thermal technology, to 
convert waste to energy.  Incineration plants have been integrated into many parts of the world as a 
part of a waste management strategy, and so that long term emissions remain environmentally 
acceptable limit (Cao, 2011, Hjelmar et al, 2000, Kjeldsen et al, 2002). Since the residential waste 
management service charges are sometimes included within other municipal service charges (for 
example property tax bill) it is not always visible to the rate payer. Consequently do not recognise the 
incentive to reduce the waste they generate (Kelleher, Robins and Dixie, 2005). 
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FCA is an instrument used by governments around the world to determine the actual cost of 
solid waste management services, including the collection, processing and disposal of solid waste 
(Tellus, 1992, Butler, (2008), Debnath and Bose, 2014, Liogkas and Komilis 2013). Initially, FCA 
techniques for solid waste management were developed by Tellus (1992) due to the unprecedented 
growth of recycling and traditional accounting not recognising environmental and social liabilities 
associated with post closure of landfill. Given most local authority charges for solid waste 
management is not enough to recover waste management cost and do not include externalities 
(Bebbington et al. 2001), there is no financial incentive for citizens to reduce waste generation or 
increase recycling (Dunne et al., 2008). As described in detail in Section 2.4, FCA takes full 
consideration of costs and benefits and promotes the reuse, recovery and recycling of waste to reduce 
environmental externalities. While current environmental disclosures by municipal councils include 
financial costs of controlling pollution, the extent to which they adopt FCA has been largely 
unexplored (Burritt and Welch, 1997b; Elkington, 2000; Burritt et al., 2002; Schaltegger, Burritt and 
Petersen, 2003; Carnegie and Baxter, 2006; Schaltegger, 2011). Even though FCA is advocated in 
waste management practice, it is not a mandatory methodology, and little is known about its 
application in practice (Burritt et al., 2002). Proposed benefits for municipal councils in adopting FCA 
are the enhancement of cost-effective waste management strategies and the provision of a 
comprehensive, full cost, decision-making tool (Carnegie and Baxter, 2006). FCA also helps to 
streamline waste management services, facilitate cost savings, and establish sustainable practices for 
future generations (Lim, 2011a). 
2.5 FCA history and developments  
Today FCA is used by several industries, such as the power, oil and gas, chemical, and automotive 
industries (Tellus, 1992; Baxter et al., 2003; Jasinski, Meredith and Kirwan, 2015). Early normative 
attempts at FCA were made by academics in the 1970s to measure and convert social and 
environmental impacts into monetary terms (Estes, 1976; Abt, 1977). However, this academic effort 
was not successfully converted into practice because of the high costs involved with its 
implementation. Nevertheless, Rubenstein’s (1994) and Boon and Rubenstein’s (1997) work on 
monetizing externalities encouraged academics and practitioners to continue to try to convert 
externality impacts into what was referred to as environmental equity accounts (Antheaume, 2007). 
The present form of FCA emerged from the early work of Bebbington and Thompson (1996) and 
Bebbington et al. (2001), whereby a comprehensive model was developed to ensure various 
environmental impacts were quantified and included in the accounts. FCA has been recommended 
when considering environmental and social sustainability impacts over the life of a product  (Gray, 
1992; Epstein, 1996; Hamilton and Ward, 1998; Schmidt et al., 2004; Cavanagh, Frame and Lennox, 
2006; Brown, 2009; Lim, 2011a, Lim; 2011b, Epstein et al., 2011), and also when attempting to 
provide financial information for internal (private cost) and external costs (Antheaume, 2004). Parker 
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(1997; 2000) suggests full cost accounting as a means for the corporate sector to better identify and 
incorporate environmental costs in the product cost, instead of allocating them as general overheads. 
Parker identified regulation, penalties, remediation cost, disposal, clean-up, and site closures as parts 
of ‘end of pipe’ production, and therefore, to be impounded in the product costs. By measuring 
environmental, social and economic costs of corporate activities in monetary terms, FCA meets the 
spirit of the ‘triple bottom line’ (Elkington, 2000). 
Traditional accounting ignores anything that is not attached to price. It was argued that neither 
conventional cost accounting nor conventional economics measure all consequences of economic 
activity (Rubenstein, 1992; Bebbington, et al., 2001). To overcome such a problem, FCA was 
suggested as a means to incorporate externality into corporate accounts (Gale and Stokoe, 2001; 
Bennett, Schaltegger and Zvezdov, 2013). It was argued that, for implementation of a disciplined 
framework of FCA, there is a need for an approach that is analogous to satellite
3
 approaches taken by 
the System of Environmental and Economic Accounts (SEEA) (Muller e al, 2011, Atkinson, 2000). 
Therefore, for implementation of FCA there is a need for a comprehensive environmental and social 
accounting information system. This type of accounting is sometimes defined as a parallel accounting 
system
4
 (Tellus Institute, 1992; Gray, 1992; Bebbington et al., 2001; Dascalu et al., 2010; ACCA, 
2011). 
Gale and Stokoe (2001) provide a pyramid diagram that highlights the relationship between 
FCA, environmental accounting and other forms of accounting. The Canadian Department of 
Agriculture provided a similar framework, but connected to FCA rather than to environmental FCA
5
. 
A diagram combining these two frameworks is provided in Figure 2.3. Each of the component parts 
are discussed in turn in the following sub-sections. It should be noted that various terms synonymous 
with FCA have been used in the literature, for example, environmental cost accounting, total cost 
accounting, and total cost assessment; but, essentially, they contain the same concept and ideas 
associated with FCA. 
                                                     
3
 Satellite accounts are used by government, and provide a framework of monetary or physical quantities 
relating to externalities when considering the measurement of gross domestic product.   
4
 Sustainable cost involves an attempt to derive a parallel accounting system that provides calculations of what 
additional costs must be borne by the organisation if the organisational activity were not to leave the planet 
worse off: i.e. what it would cost at the end of the accounting period to return the planet and biosphere to the 
point it was at the beginning of the accounting period (Gray, 1992, p. 419). 
5
 See: www.ec.gc.ca/planp2-p2plan/default.asp?lang=En&n=56875F44-1&printfullpage=true#purpose, for a 
detailed report that links FCA to pollution control in Canada.  
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Figure 2.3 Relationship between environmental and other forms of accounting  
 
Source: Adapted from Gale and Stokoe (2001, p. 135)  
The pyramidal diagram represents the difference between traditional cost accounting and total 
cost accounting by the inclusion of a broader range of direct, indirect, contingent and less quantifiable 
costs. In this latter approach, there is a need for extensive financial analysis along with the recognition 
of contingent and future compliance cost.  For example, fines remediation cost, relationship costs are 
normally not visible through traditional cost accounting. As demonstrated in the diagram there is a 
further stage from total cost accounting to full cost accounting, which fulfils the ethos of sustainability 
by including externalities, or the external costs borne by society. 
2.5.1 Conventional cost accounting, including activity based costing 
Schempf (1998) explains how traditional accounting captures only the direct and indirect financial 
costs associated with accounting for sustainability. According to Schempf (1998), FCA captures three 
types of cost, conventional cost, environmental cost and social cost.  
Firstly, FCA captures those costs that are normally captured under conventional costing 
system designs, including the cost of capital equipment, raw materials and supplies (monetary 
impacts). Within the realm of conventional accounting, management accounting is used to measure 
the cost of inputs (materials and labour) and capture overhead costs (Geiger and Ittner, 1996). 
Conventional cost accounting is used to find out the input cost of production or services (man, 
machine, material), while treating all other costs as overheads. The main drawback of conventional 
cost accounting is that, historically, management accounting treated internalised environmental costs 
as overheads; therefore, environmental costs are lumped together with other overhead costs and are 
thus hidden within production and services (Gray, Bebbington and Walters, 1993; Milne, 1996). 
Therefore, overhead allocation (based on traditional accounting methods) results in a distortion of 
product cost.  
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To address this problem, Activity Based Cost (ABC) accounting was developed by Cooper 
and Kaplan (1988), to remove distortions from the traditional cost accounting system and provide a 
representative activity-based costing measurement for better resource allocation. ABC was developed 
to capture the full cost of products and to provide cost information and precise segregation of 
overheads for allocation and apportionment to the cost object (Berry, 2005). ABC is an accounting 
instrument through which organisations identify hidden costs, such as waste, and transfer these to 
production activities (Northrup, 2004). Thus, an organization can resolve emissions impacts 
systematically and more accurately. Understanding cost drivers and allocating costs accordingly are 
the conceptual cornerstones of ABC, with the strength of ABC being in enhancing understanding of 
the business processes associated with each product (UNDSD, 2001). ABC improves internal cost 
calculation by allocating costs typically found in overhead accounts to the polluting activities and 
products, which are determined by quantitative life cycle assessment procedures (Beer and Friend, 
2005).  
The successes of ABC-based management and ABC in identifying sustainability-related 
activities have been demonstrated in practice (see Tsai et al., 2010). ABC was used by Schaltegger et 
al. (2000) to recognise the full recovery of costs associated with a product, to internalise externalities 
as activity costs. Tsai et al. (2010) identified the importance of the integration of ABC with an 
environmental costing system for identifying various environmental cost components for decision-
making purposes. In addition, ABC was used to identify the costs of the prevention of air pollution, 
water pollution, ground water pollution, noise pollution, vibration pollution, and odour pollution 
(Gale, 2006). This range of costs suggests that this approach is applicable also to solid waste 
management. If achieved, this application of ABC to solid waste management will lead to 
environmental and social overhead costs being identified, to facilitate internal decision making 
towards FCA. Nevertheless, it has been argued that allocation of overheads based on ABC is 
subjectively determined and remains within a traditional costing framework (Geri and Ronen, 2005).  
2.5.2 A focus on environmental management accounting and environmental costs  
The second type of cost addressed under FCA evolved to overcome the limitations of conventional 
cost accounting outlined above. Further developments in environmental management accounting 
(EMA), also referred to as environmental cost accounting, have been offered as a specific application 
of ABC, the latter which focuses on the environment as a key cost driver (Schalteggar and Burritt, 
2005; Hill, McAulay and Wilkinson, 2006; Capusneanu, 2008; Domil, Pereş and Peres, 2010,). EMA 
combines both internal and external costs of an organization that are related to environmental 
protection, clean up, damage and damage repair (Jasch, 2002). These are highlighted in Figure 2.4.   
In environmental management, not only accounting or monetary data but also physical data 
are important, such as volume of waste and levels of greenhouse gas emissions, which all fall within 
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the scope of environmental cost accounting (Schaltegger and Burritt, 2005, p. 189).  Burritt et al.’s 
(2002) research highlighted that there is a need for further development of physical environmental 
costs in management accounting models, particularly when accounting for externalities. As a result, 
Schaltegger and Burritt (2005) extended the work on EMA, with a dual focus on physical (PEMA) 
and monetary components (MEMA) of factors that impact the environment (Figure 2.5). MEMA 
represents environmentally differentiated cost accounting used to calculate environmentally induced 
monetary cost incurred by an organization (Schaltegger and Burritt, 2000). On the other hand PEMA 
designed to classify, collect and record physical impacts on environment caused due to operational 
activity performed by an organization.   
Figure 2.4 Environmental costs 
 
Source: Dascalu et al. (2010, p. 25). 
Similarly, the International Federation of Accountants (IFAC) provide technical guidance on 
environmental cost classification for accountants, firms and other stakeholders, suggesting that they 
include: material costs (e.g. raw material and packaging costs); energy and water costs; costs of 
managing waste and emissions control; prevention costs; environmental research and development 
costs; less tangible environmental costs, including liabilities; future regulations and externalities 
(IFAC 2005, p. 38). 
While management accountants are encouraged to promote EMA, implementation remains a 
significant technical challenge (Adams and Frost, 2008). It is also argued that environmental 
management accounting does not take into account the true cost of waste by considering other social 
impacts (EPA NSW, 1996; EPA Florida, 2012). Despite the numerous benefits of full costing 
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methodologies, many organisations unable to fully identify their costs (Estermann, and Claeys-Kulik, 
2013).   
Figure 2.5 Environmental accounting tools 
 
Source: UNEP (2005, p.106) 
2.5.3 FCA hierarchy   
In the evolution towards FCA, Bebbington and Thompson (1996) extended the Tellus Institute (1992) 
approach of FCA. The Tellus Institute (1992) developed a four-tier hierarchical cost accounting 
technique to capture and allocate internal costs to the cost object.  Bebbington and Thompson (1996) 
extended the four-tier hierarchy to become a five-tier hierarchy that included environmental 
prevention costs. The hierarchical FCA technique is detailed in Table 2.1. In accordance with Tuppen 
(1996), this quantified and monetised approach helped to ensure that sustainability became a business 
case, and provided an agenda for action (Bebbington et al., 2001, p. 112). Table 2.1 demonstrates the 
boundaries placed on the FCA analysis, which only includes those that are considered material and 
negligible impacts are ignored (Bebbington et al., 2001). Bebbington et al. (2001) critiqued the 
environmental externalities and emphasised that, when using this framework, it is important to 
mention any assumptions and limitations (Bebbington et al., 2001).  Gray (2001) criticised the FCA 
framework, suggesting that it will not necessarily give a sustainable figure as it excludes externalities. 
For example, the environment-focused costs indicated in Tier 4 are preventions costs only, which 
does not recognise the external damage being done. 
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Table 2.1: Hierarchical full cost accounting  
Tier 0: Usual Costs 
Includes direct and indirect costs usually associated with the project of both a capital and revenue 
nature (e.g. annual operating cost, overhead cost share). 
 
Tier 1: Hidden Costs 
These are additional costs that are usually found in overheads/general accounts. They would include 
regulatory and environmental management systems, monitoring and safety costs – both capital and 
revenue in nature (e.g. upfront and regulatory costs, waste management system-related cost, back-end 
cost, testing and monitoring costs). 
 
Tier 2: Liability Costs 
These are ‘contingent liability costs’ that are not presently incurred in a conventional accounting 
sense. They may emerge depending on circumstances (for example, if the law changes) and their 
likelihood can be estimated. Such costs include fines, future clean-up costs and regulatory costs 
associated with a project (e.g. property damage, natural resource damage and/or future emissions, 
changes in legal liability, unforeseen expenses, remediation cost). 
 
Tier 3: Less Tangible Cost 
Costs and benefits that may be assessable in financial terms are likely to arise from improved 
environmental management. These costs and benefits could include: the loss/gain of goodwill arising 
from a project; changing attitudes of suppliers, customers, and employees; and advertising/image 
issues arising from environmental performance of projects (e.g. corporate image, community 
relations, consumer response). 
 
Tier 4: Environmental Focused Costs 
Costs that would be incurred if an environmentally focused approach were taken to a project can be 
estimated. Costs to ensure that a project had zero environmental effect could be estimated. It is 
unlikely that such costs would become real costs in the absence of a radical change in the regulatory 
and operating environment (e.g. through external ecological accounting, describes environmental - air, 
water, soil - ‘externalities’, measures impacts and monetizes natural capital impact cost, remediation 
cost, clean-up cost of known releases and ecological impact-added information related to solid waste). 
 
Source: Adapted from Bebbington and Thompson (1996, p. 53). 
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The common techniques for estimating externalities include: 
1. Avoidance cost approach, which uses the cost of installing and operating pollution 
control;  
2. Damage cost approach, for example Impact Pathway Analysis (IPA), which uses 
scientific and economic valuation methods to estimate the actual costs of 
environmental damage, for example, by evaluating how much a single agent would 
be willing to pay to prevent environmental damage (Curtiss and Rabl, 1996; Koomey 
and Krause, 1997, Scott-Samuel,1998, Zaman, 2010, Rabl et al.2008, ExternE, 2005) 
3. Restoration cost approach, which estimates the cost to restore a damaged site to its 
original state;  
4. Direct monetization of emissions, where cost per unit emissions can be calculated 
using an estimated trading price, or using treatment fees charged by a treatment 
facility using the best available technology. In countries that apply high fees, charges 
or permit costs of emissions, the related external cost can be assumed to have been 
internalized. The prices from more regulated countries can be used as estimates for 
the future costs (IFAC, 2005). 
Bennett and James (1998) explained how Ontario Hydro took two approaches to valuing and 
monetising externalities: (1) the cost of control approach; and (2) the damage function approach. 
Their cost control approach was a proxy to external damage. Ontario Hydro used the damage function 
approach, which is site-specific; therefore, local data and modelling techniques were combined with 
economic methods to estimate external impacts and costs. Ontario Hydro advocated market price as 
an instrument to estimate monetary values for those impacts (e.g. crop losses). For non-marketable 
goods lost (e.g. human health), they advocated the willingness to pay (WTP) and willingness to accept 
(WTA) principles as suitable valuation methodologies. Damage resulting from various waste 
activities and their effects on those affected, have been recognised as follows: human health effects – 
mortality, human health effects, morbidity; lower agricultural yield; forest die-back; damage to 
buildings; and climate change and other effects on the ecosystem (Hales, Edwards and Kovats, 2000). 
These are examples of non-marketable goods lost due to solid waste management. 
2.5.4 FCA and a focus on social accounting    
While environmental costs have been explored through EMA (Schaltegger et al. 2000) and techniques 
such as carbon accounting (Vesty et al., 2015), the process of identifying and including social costs 
has become a significant concern for organisations in recent times (Lamberton, 2005, Jamasb, & 
Nepal, 2010, Sundara et al. 2013). EPA USA (1997, p.8) defined social cost as “adverse impacts on 
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human beings, their property and welfare that cannot be compensated through the legal system”. For 
municipal councils, the social costs (also termed ‘social externalities’) might include the impacts of 
MSW transport on neighbourhoods along the routes taken, as well as the impacts of MSW facilities 
themselves. Adverse effects on property values, community image and aesthetics, as well as the 
increase of noise, odour and traffic all contribute to social costs. Normally, social costs include those 
private costs recognised by an organization and those that are not recognised are considered indirect 
expenses, borne by society. Bedford (1971) identified social cost as an expense to reduce any negative 
social impacts (impacts on society, employees and local community). This is particularly important 
for municipal councils, as a municipality has been viewed as a kind of ‘social enterprise’ (Davister et 
al., 2004; Korosec and Berman, 2006). A study by New York state department claimed that women 
living near to landfill were susceptible to bladder cancer or leukaemia (Lewis-Michl et al. 1998). 
Therefore, a management accounting system should identify these social costs (Zaman, 2010, Giljum, 
and Lutter,(2008). 
Patty and Rose (1977) suggested that every company should have social accounting to 
measure the cost of social impacts to enhance employees’ work skills and living standard, and thus 
developed a social accounting matrix. Similarly  Tinker and Gray (2003) agree that the social impacts 
of an activity are missing if we do not adopt a social accounting approach. However, while social 
accounting has received increasing attention, the field of social accounting is highly fragmented 
(Gray, 2001). Similarly to environmental accounting, social accounting is performed through social 
financial accounting (SFA) and social management accounting (SMA) (Bebbington et al., 2001; 
Richmond et al., 2003). SMA is used to measure the social impact cost to enhance the quality of life 
of a society, employees, and some aspects of the environment also, thus addressing the concerns of 
various stakeholders' interests (Mobley, 1970,UNEP/SETAC, 2009). Therefore, through SMA, an 
organization develops cost information for internal decision making and social performance reporting 
(Gray, 2006), and could effectively use this information to support their corporate social responsibility 
(CSR) reporting and address the concerns of stakeholders (Tinker et al, 1991). 
According to Hazilla and Kopp (1990), social costs are those costs that an organisation might 
expend to improve the quality of society, employees and the environment. Bovea and Vidal (2004) 
argue that some elements of natural systems and expenditure of employee’s health and safety, training 
and work environment should come under the definition of social cost. Hazilla and Kopp (1990) argue 
that it is the moral obligation of an organisation to calculate such cost, since it is a private cost and 
could increase the total cost of the product. A case study conducted by Mook, Richmond and Quarter 
(2003) in Canada, on social cost for non-profit organizations, revealed that social cost could 
potentially create negative impacts on operational performance, thus implying the need to measure 
social costs. Frame and Cavanagh (2009) argue that measurement of social impact cost would support 
social well-being; and that, therefore, social costing should play an important role in management 
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decision making. Through social costing, an organization could maximize their profit and can also 
reduce their adverse impacts on society and the environment. Thus, an organization could ligitimise  
their activities by improving quality of life for humans and the natural world.  
2.6 Extending FCA with biodiversity and ecosystem valuations  
The term ‘biodiversity’ relates to the flora and fauna that inhabit the world. Biodiversity accounting is 
essential to capture the hidden use of and destruction of biodiversity and ecosystems (Jones, 2003; 
Jones, 2014; Davies, 2014, Pearce & Moran, 1994). 
Landfill development that requires the removal of vegetation can interrupt regional corridors 
for threatened fauna (Webster, 2006). According to Costanza and Daly (1992) even these impacts 
should be internalized through natural capital accounting. Natural capital aggregates natural resources 
in terms of material stock and energy flow dimensions. Biodiversity is considered to be an important 
component of natural capital (Costanza and Daly, 1992). Placing a monetary value on natural 
ecosystems is a key step on the road towards sustainable economic growth, and is an important 
measure for their protection (Dempsey, 2012). 
Gray (1992) calls for the identification of the varying types of natural capital, or biodiversity, 
which must be protected . He identifies three kinds of natural capital: man-made capital; sustainable 
natural capital; and critical natural capital. He argues that the ‘critical natural capital’ must be 
protected at all costs by every organisation . Critical natural capital signifies that part of the natural 
capital that performs important ecosystem services, which cannot be substituted by other types of 
capital such as human-made or social capital. An example of critical capital in Australia is a specific 
type of eucalyptus tree or unique biodiversity that are found and protected in natural world heritage 
sites. This type of biodiversity must be protected at all costs because the loss of this kind of 
biodiversity is irreversible (Gray, 1992). Jones’ (1999; 2003; 2014) natural inventory models 
represent a practical framework for the accounting of a natural inventory. Through this framework, it 
is possible to identify and measure both critical and noncritical natural capital (flora and fauna) for 
reporting purposes. Jones (1999; 2003) operationalized Gray’s (1992) framework as a natural 
inventory approach, distinguishing between ‘critical’ and ‘non-critical’ natural assets. He used a 
biological taxonomy to identify and categorize flora and fauna hierarchically by the levels of 
criticality. 
Waste management and biodiversity are closely linked. For example, in the UNEP (2003) 
report, known as ‘Mountain Watch’, waste management was considered as a threatening factor for 
mountain ecosystems (Pradhan, 2008). Therefore, the impacts of solid waste on both biodiversity and 
ecosystems have to be considered in FCA developments (Davies, 2014). Davies (2014) integrated 
biodiversity in a full cost accounting experiment undertaken in the higher education sector in Wales, 
UK, by building a simple hierarchical structure that identifies both direct and indirect impacts on 
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biodiversity. The various impacts suggested by Davies (2014, p. 94) include direct impacts relating to 
flora and fauna (including positive benefits), change in amenity for local residents, as well as indirect 
impacts such as transportation impacts to and from the development site. As highlighted in the 
previous subsection, there has long been debate about the valuation of natural capital (Jones and 
Matthews, 2000). The Economics of Ecosystems and Biodiversity (TEEB) project recommends 
biodiversity and ecosystem to be valued and accounted for (TEEB, 2013). Inspired by the early work 
of World Business Council for Sustainable Development (WBCSD), Jones (1996) developed a 
pyramid of six layers to record biodiversity according to criticality (Jones and Solomon, 2013). Jones’ 
study in Cosmeston Lakes Country Park (UK) didn’t value the critical natural capital, and used 
market use value and non-market use value for reporting non-critical natural capital (Jones, 1996).  
Ten Brink (2012) developed a benefits pyramid model for accounting and valuation of the 
ecosystem. It is a four-level model, starting with biodiversity value followed by a full range of 
ecosystem services derived from biodiversity. The second and third levels include a qualitative and 
quantitative   review of well-being derived from nature.  Ten Brink (2012) then proceeds to unitizing 
and quantifying values using economic modelling techniques. 
Ten Brink’s (2012) ecosystem valuation model combined with Jones’ (1996) model of natural 
capital provides a valuation that could be more effectively used for FCA purposes. Together, FCA 
measurement techniques, including the measurement of environmental, social and biodiversity 
factors, will contribute to the calculation of overall impacts generated from waste disposal practices 
(IFAC, 2005; UNDSD, 2001). It is argued in the literature of waste management and sustainability 
accounting that this would also facilitate the notion of triple bottom-line reporting, and advances 
including integrated reporting (Gray et al., 2001; IIRC, 2013; de Villiers et al., 2014; Haller and van 
Staden, 2014).  
The hierarchical cost accounting framework, as shown in Table 2.1 above, is now extended to 
account for environmental externalities (Tier 4) along with the work of Jones (1996) and Brink 
(2012), as well as designating a separate Tier 5. This is shown in Table 2.2. A detailed overview of 
the literature for each of the components of FCA is highlighted in Appendix 2. 
 
Table 2.2 Extended hierarchical cost accounting for externalities 
Tier 0: Usual Costs 
Includes direct and indirect costs usually associated with the project of both a capital and revenue 
nature (e.g. annual operating cost, overhead cost share). 
 
Tier 1: Hidden Costs 
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These are additional costs that are usually found in overheads/general accounts. They would include 
regulatory and environmental management systems, monitoring and safety costs – both capital and 
revenue in nature (e.g. upfront and regulatory costs, waste management system related cost, back-end 
cost, testing and monitoring costs). 
 
Tier 2: Liability Costs 
These are ‘contingent liability costs’ that are not presently incurred in a conventional accounting 
sense. They may emerge depending on circumstances (for example, if the law changes) and their 
likelihood can be estimated. Such costs include fines, future clean-up costs and regulatory costs 
associated with a project (e.g. property damage, natural resource damage and/or future emissions, 
changes in legal liability, unforeseen expenses, remediation cost). 
 
Tier 3: Less Tangible Cost 
Costs and benefits that may be assessable in financial terms are likely to arise from improved 
environmental management. These costs and benefits could include the loss/gain of goodwill arising 
from a project; changing attitudes of suppliers, customers, and employees; and advertising/image 
issues arising from environmental performance of projects (e.g. corporate image, community 
relations, and consumer responses). 
 
Tier 4: Environmental Focused Costs 
Costs that would be incurred if an environmentally focused approach were taken to a project can be 
estimated. Costs to ensure that a project had zero environmental effect could be estimated. It is 
unlikely that such costs would become real costs in the absence of a radical change in the regulatory 
and operating environment (e.g. through external ecological accounting, describes environmental - air, 
water, soil - ‘externalities’, measures impacts and monetizes natural capital impact cost, remediation 
cost, clean-up cost of known releases and ecological impact-added information related to solid waste). 
 
Tier 4: Environmental Focus Cost (extended) 
1) Through external ecological accounting, describes environmental ‘externalities’ that are monetised 
(e.g. contingent valuation, damage function approach, hedonic pricing model). 
2) Natural capital accounting (Biodiversity + ecosystem impacts); Jones (1996) and ten Brink’s 
(2012) model of natural capital accounting (see Appendix 3) 
 
Tier 5: Social cost (extended) 
Includes loss of beauty, agriculture land, odours and sound, and similar loss of amenity 
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2.7 FCA and valuation of externalities (to value or not to value)  
The underlying premise of FCA is to quantify all social and environmental impacts along with 
conventional cost and include it into the decision making. However, the valuation of externalities is a 
problematic and challenging issue (Bebbington et al., 2001). Parker (2000) argues that doing nothing 
means giving considerable freedom to the elements that destroy nature by various means. It has been 
argued that, in some cases, it may not be possible to monetize externalities, and that this should not be 
done in some circumstances, such as with rare or endangered species (Gray, 2001; Antheaume, 2007; 
Jones, 1996, 2014). Gray (2001) argues against valuation of any impacts on natural resources. Pearce 
and Moran (1994) highlight moral issues in the economic valuation of natural assets. Antheaume 
(2007) agrees, suggesting that if we place a value on natural recourses and biodiversity, it would not 
be morally acceptable because some attributes of life and biodiversity may be beyond valuation. 
According to Qian et al (2011), although it is difficult to value externalities, we should try to 
measure externality in approximate terms and include it in the accounting books. This argument 
suggests that it is better to be crudely correct rather than grossly incorrect (Bent and Richardson, 
2003). Similarly, Accountants,economists such as Mathews (1993) and Pearce and Turner (1990) 
have favoured such an economic valuation practice. Pearce and Moran (1994) argue that valuation 
seeks not to price intrinsic values but rather the human perception of intrinsic value. Bebbington et al. 
(2001) support valuation of externalities. Their argument is that monetization would create a basis for 
debate amongst managers, and uses the language for this debate that they understand. Thus, economic 
rationalisation could be challenged on its own ground. Adams and Frost, (2008), using ten case 
illustrations to explain the reasons why businesses should value ecosystem services. The USEPA 
(1996) suggests quantification and monetizing (where possible) of the externalities identified. This is 
because monetization can change the attitude and behaviour of people in general, since this promotes 
better decisions for waste disposal and helps to establish the polluters pay principle (Davis, 2014; 
Howes, 2002, 2003). Howes (2000) argues that monetization of externalities could embed 
sustainability culture within society.  
According to the 2007 National Greenhouse and Energy Reporting (NGER) Act, Australian 
councils are required to report on emissions and other pollution due to landfill. Moreover, with FCA 
methods local governments are now conducting valuation of biodiversity “in response to increased 
legislative, funding and political pressures” (Herbohn, 2005, p. 4). However, to understand and plan 
for FCA there is a need for better understanding of externalities that occur outside of the market 
system. Advances in environmental science and economics have made available a range of 
information related to externalities, thus creating an opportunity for accountants in practice (Antheum, 
2007). Most environmental regulations allow some legal level of pollutant emissions, which can have 
an impact on the health of both ecosystems and humans. Because the emissions are legal, however, 
  
30 
 
the emitting organizations are not required to manage those impacts or pay any associated costs such 
as emissions treatment costs or local community medical costs (Pearce and Turner, 1990; Mathews, 
1993). As the boundary between internal and external costs related to the environment is dynamic, 
because of changing environmental regulations and a growing emphasis on corporate social 
responsibility, costs that are external today may become internal in the future (IFAC, 2005). It has 
been suggested that, for both internal and external types of environmentally less tangible costs, it is 
better for sound risk and financial management to have approximate estimates of costs and benefits 
than to have no estimate at all (IFAC, 2005). The identification and estimation of such costs will 
allow organizations to take advisable corrective actions sooner rather than later. 
2.8 Implementing FCA for waste in municipal councils  
As discussed in Chapter 1, the strategies and recommendations to control solid waste and reporting 
landfill has encouraged the use of FCA in practice (Qian 2007; Qian et al. 2011). As a result, FCA 
practice for solid waste measurement in Australian councils is evident, albeit at different stages, in 
several Australian councils (see for example, Shellharbour, Dunmore, Blue Mountains, Parkes, 
Geelong, Bendigo, Whittlesea, Riverina and Murray to name a few).  As part of FCA, a 6% social 
discount rate is recommended by the EPA (BDA, 2009 ).With growing consideration of the FCA 
methodology, Qian, et al. 2011, BDA  2009, EPAUSA, 2005, EPAFlorida.2010, EPAVirginia,1994) 
identify the need for improved environmental waste management accounting practices in municipal 
councils (Lim.2011a, Lim.2012). These researchers explain that, if the full costs associated with 
resource usage and impacts to the environment in landfill practices continue to be neglected by 
councils in Australia, sustainability of waste management cannot be guaranteed in the long term (Qian 
et al, 2011). As a result, they have developed a framework based on environmental waste 
management accounting information. In their research they considered both physical and monetary 
flows in waste stream activity and hidden environmental costs of waste streams. They categorised 
external environmental impacts of waste in terms of true, full, and life cycle cost accounting for waste 
management. Other empirical work such as Zaharia’s (2012) Global Pollution Index (GPI) helps by 
providing a measure of the impact of landfill, and connects to FCA concepts by helping to make 
waste management issues more visible to stakeholders through quantification techniques. 
A summary of Qian, et al.’s (2011) framework for data collected by Australian councils is 
provided in Table 2.3. This framework forms part of the research instrument for the present research, 
discussed further in Chapter 3. 
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Table 2.3 Environmental cost, revenues and physical data collected by Australian councils   
Cost Data Example 
Indirect costs Public waste education and outreach costs 
Administrative costs for waste management 
Waste reporting and auditing costs 
Landfill disposal costs avoided via recycling and reduction 
Future-oriented 
costs 
Costs associated with expected closure of landfill(s) currently being used 
Expected costs of long-term post-closure, rehabilitation and monitoring of 
landfill(s) currently being used 
Expected costs of landfill site and facility replacement 
Anticipated costs of regulatory changes (e.g. future regulatory changes for waste 
minimisation, new landfill sites) 
Anticipated remediation costs (e.g. undiscovered and/or future release of 
contaminants from landfill sites) 
Externalities Environmental benefits from current recycling services (e.g. recovered 
resources) 
Environmental impacts generated by current recycling services (e.g. air 
emissions from transporting recyclables) 
Economic value of resources being buried as waste in landfill 
Costs associated with reducing greenhouse effects contributed by waste streams 
(e.g. collecting and monitoring methane and CO2 emissions) 
Costs associated with controlling toxic and odorous landfill gas emissions 
Costs associated with landfill leachate collection and treatment for protection of 
ground water 
Costs associated with the loss of land capacity and value because of waste 
disposal 
Costs associated with the loss of amenity because of waste disposal (e.g. dust, 
pest, litter) 
Physical Data Quantity of garbage waste collected/ incinerated/sent to landfill                                  
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Quantity of total recyclables collected/recovered (diverted from landfill)                                    
Contamination rate of total recyclables                                   
Quantity of total green waste collected                                  
Monetary Data Garbage waste collection costs                                                   
Garbage waste to energy sales revenue                                                       
Garbage waste disposal costs                                                    
Recyclables and green waste costs 
                                     Source: Qian, et.al (2011, p. 103) 
From the literature review thus far, it appears that Australia municipal councils are expected 
to be voluntarily using FCA for solid waste management. This is indicated by the work of Qian, et al. 
(2011). Along with Lim (2012), these authors suggest that, if this is the case, the drivers of waste 
accounting also need to be examined. The factors that influence municipal councils towards 
implementing improved waste management practices, including FCA, have been identified in the 
literature (Schübeler et al., 1997; Wilson, 2007; Rahardyan et al., 2003; Waste Productivity Council, 
2006; Qian et al., 2011; Harwood et al., 2011; Ya-Min and Sheng, 2014, Lim, 2012). It is argued that, 
in regional city councils, both social and political factors have the potential to influence FCA practice 
(Schübeler et al., 1997; Jones, 1999; Hoque and Moll, 2001; Rahardyan et al. 2003, Qian and Burritt, 
2007; Qian, et al., 2011). Qian, et al., (2011) summarised these pressures on the implementation of 
FCA for waste management by councils to include: 
 legislation (political pressure) – relating to environmental protection, including 
biodiversity and the proper monitoring and management of waste (solid and gaseous) 
 community pressures – awareness of and concerns for the environment, aesthetics 
as well as noise and amenity  
 peer council pressure – potential for the emergence of best practice in waste 
management  
 financial and technological pressure – costs associated with the management of 
waste, including landfill, as well as the additional costs associated with technological 
advances, specifically in relation to recycling 
Local government structures have been criticised because of their inward looking perspective, 
harbouring internal politics, competition rather than adopting an outward strategic focus (Jones, 1999; 
Sharma, 2011). Jones (1999) criticized the hierarchy for producing mindset based on the concept of 
power, control and decision making. Such highly bureaucratic structure has been blamed for failure 
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and delay of successful implementation and adoption of good practice. Furthermore the neo-liberalist 
ideology that emerged as a dominant philosophy of Australian council’s post 1980 has also influenced 
accounting practices.  For example, Hoque and Moll (2001) showed that the institutional development 
was the result of legitimising mechanisms including the National competition Policy Review, The 
National Competition Council and Productivity Council. Together these articulate and institute 
legitimising norms and practices around the theme of economy, efficiency, effectiveness and budget.  
In large part, these authors draw on institutional theory as a suitable lens to view the various formal 
and informal pressures driving change in sustainability-related accounting practice.  
2.9 Implementing FCA: An institutional approach   
The term ‘institution’ is broadly defined as a socially constructed template of action in a social 
environment, created and maintained through continuous interaction between active agencies and 
pressure from the social environment (Meyer and Rowan, 1977; DiMaggio and Powell, 1983; Zuker, 
1987). Institutional theory explains a certain way of thinking and the practice of becoming 
institutionalized (Scott, 1987). It also helps to explain how an organization is affected by outside 
forces beyond its control (Hoffman, 1999), and is shaped by institutional forces such as government, 
professions, and society (Siegal et al. 1997; DiMaggio and Powell, 1983; Bouma and Van der Veen, 
2002). Institutional theory emphasizes the mechanisms by which organizational procedures, ideas and 
practices are adopted, based on the external definition of legitimacy. Selzenick (1987) viewed 
organizational structure as an adaptive vehicle shaped by the characteristics and the commitment of 
the participants and external forces. He explained that institutionalization is nothing but an adaptation 
process of an organization.  
DiMaggio and Powell (1983, p. 149) defined the process of changes as institutional 
isomorphism, a constraining process that forces one unit in a population to resemble other units that 
face the same set of environmental conditions. Three types of isomorphism were identified by these 
authors:  
1) Coercive isomorphism - which stems from changes in government laws and 
regulation, which forces organizations to strive for political and social legitimacy. 
“Coercive isomorphism is the result of both “formal and informal pressures exerted 
on organizations upon which they are dependent and by cultural expectations in the 
society within which organizations function” (DiMaggio and Powell, 1983, p. 50). 
Such pressure acts as a force to change organisational practice like an organisation 
change as a direct response to government mandate (DiMaggio & Powell, 1983). 
Such as various legislation policies and sanctions   in a command and control 
framework. 
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2) Mimetic isomorphism derived during uncertainty, where organisations are inclined 
to behave in similar fashion and legitimize their actions. Mimetic pressure comes 
from other organizations and forces organizations to imitate other organization during 
uncertainty which develops into an uncertainty–coping strategy (Cheng and Yu, 
2008). According to Scapens (1990), mimetic behaviour contains a confirmatory 
element. Organisations appear to be in control mode when adopting contemporary 
practices to legitimize their structure. For example, a council might perform 
environmental accounting through copying publicly available best-accredited 
practice.  
(3) Normative isomorphism that stems from the influence of professional institutions 
or individual skills that forces organizations to perform a certain way. It is sometimes 
defined as the act of copying other organizations (DiMaggio and Powell, 1983). 
According to Abernethy and Chua (1996) normative pressure emerges primarily 
when professionals working within the organization are coming under pressure to 
conform to rules, values, norms developed by professional associations.   
To explain the adoption of environmental management practice, Jennings and Zandbergen 
(1995) were amongst the first to apply institutional theory. According to these authors, firms adapt 
environmental management practice primarily because of coercive forces in the form of regulation 
and regulative enforcement. Further details of this body of literature are provided in Appendix 4. They 
help to understand the pressures associated with solid waste management and implementing 
accounting change. 
It is argued that this theory is useful to study issues like why the municipal accounting system 
for waste management, emerging in certain ways by identifying various forms of social, institutional, 
political, economic pressure emanating from endogenous and exogenous sources (Qian et al., 2011). 
Within the accounting for sustainability literature, Deegan (2002) highlights how society, politics and 
economics are inseparable. Therefore, any economic issue cannot be investigated without considering 
the political, social and institutional framework in which economic activity takes place. This body of 
literature suggests that waste management accounting in a council should be investigated not only 
from a financial point of view (that is, the set of rules for measuring waste management costs) but also 
in terms of how these rules emerge and are shaped by various active societal agencies. In addition, 
Jennings and Zandbergen (1995) suggest that institutional theory represents the most useful approach 
to understanding ecologically sustainable organisations, and that “organisational sustainability is a 
socially constructed term” (p. 1025). They argue that, within the definition of ecological organization, 
sustainability is defined as a subset of the larger concept of ‘sustainability’ and is closely connected to 
the long-term carrying capacity or survival of a system (Jennings and Zandbergen, 1995). Within the 
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domain of organisational theory, the method of achieving sustainability is through recognising the 
process of adaptation towards installing value into organisation (Jennings and Zandbergen, 1995; 
Ball, 2005). Selzenick (1987) viewed organizational structure as an adaptive vehicle shaped by the 
characteristics and the commitment of the participants and external forces. He explained that 
institutionalization is nothing but an adaptation process of an organization. The adaptive process of 
sustainability accounting practice can therefore, be explored by studying the institutionalisation of 
FCA within the council itself. 
In the case of ecology, and indicated in Figure 2.6, the main reason for adapting practice and 
moving toward a state of isomorphism is direct and indirect coercion (enforcement), which is needed 
for compliance to standards, set by the state. Enforcement can be consensual, conciliatory or 
consultative (Jennings and Zandbergen, 1995). Enforcement can come from different levels (Scott, 
2008). Firstly, it can come from the macro societal level, for example the role of federal government 
or state government in developing laws, regulation, economic policies and standard codes of practice, 
such as FCA. The second ‘field’ level relates to the particular field of activity, for example an industry 
sector such as municipal councils or a profession such as accounting. Thirdly, the ‘organisational’ 
level brings the focus on enquiry (i.e. FCA) to a particular organisation (i.e. a municipal council). 
According to Scott (2008), there is interplay between these levels. Thus, the institutionalization of 
FCA within an organisation must be studied in conjunction with the other two levels. In this case 
study this council is selected as a unit of the study, in which to to explore the degree of 
institutionalisation of FCA and to what extent this institutionalisation process is affected by micro and 
macroeconomic and other institutional pressures.  These can emanate from other councils and other 
institutions with whom the council interact with on a regular basis for solid waste management 
practice (see figure 2.6). 
 Therefore, the summary to the pressure in macro, field and organizational level are presented as 
follows. 
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Figure 2.6: Institutional pressures and adaptation of FCA 
 
2.10 Conclusion   
The introductory part of the literature review recognised that solid waste management is a 
sustainability issue, which is not captured by traditional cost accounting. More specifically, FCA 
practice was identified as a suitable measurement technique for council waste management 
accounting practice.  FCA encompasses environmental management accounting, environmental cost 
counting, true cost accounting and total cost accounting. The discussion of waste management 
practices highlighted the issues associated with reflecting the true cost of solid waste, even though the 
literature review reflects the gradual acceptance of FCA globally by councils. It is argued that FCA 
practice in waste management is largely unknown even though it has been recommended practice by 
EPAs across a variety of global jurisdictions. The normative FCA model (Tellus, 1992) developed by 
Bebbington and Thompson (1996) is further extended in this thesis with the inclusion of biodiversity 
(Jones, 1996; Brink, 2012) and the social costs identified in the literature. These are mapped with 
various cost components identified from waste accounting literature (Qian et al., 2011). This body of 
research describes the various economic, social and political factors that lead to institutional 
isomorphism (representing as coercive, mimetic and normative pressures) that potentially underpin 
the current development of waste accounting practices in regional city councils.  
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CHAPTER 3: CONCEPTUAL FRAMEWORK AND 
METHOD 
3.1 Introduction   
The focus of this chapter is on providing details of the proposed conceptual framework and case study 
method that will be used to help address the research questions. Creswell (2003, p. 6) explains four 
alternative knowledge claim positions that can be considered when designing research: post-
positivism, advocacy/participatory, constructivism, and pragmatism. The post-positivism researcher 
conducts a process of constant refining, upgrading and subsequent abandoning of old knowledge, and 
making claims based on new knowledge (Trochim, 2006). Post-positivism is characterized as a 
philosophy that is based on the assumption that absolute truth can be described as capturing the big, 
complex, subjectively-perceived world. Critical realism is the most common form of philosophy in 
post-positivism research. Advocacy/participatory research is described as having inquiries that are 
interwoven with the socio-political issues being examined, and which affect the people being studied, 
and thus advocates the changes that are needed. Constructivists start from scratch and end up with 
their own view of the world. They don’t give weight to other views. Most post-positivists are actually 
constructivists who believe that they can construct their own view of the world (Mackenzie and 
Knipe, 2006). 
The present thesis follows a post-positivist approach, as knowledge is always updated with 
new information on change in waste cost accounting practice over time, and draws on the notion that 
FCA methods can get close to the true cost of accounting for the impacts of human solid waste. The 
present research is also interpretive. The design of interpretive studies is not to generalize from the 
specific context; rather, its intention is to “see the richer structure of a phenomenon, which it is 
believed could be utilized to inform other settings” (Orlikowski and Baroudi 1991, p. 5). Distinctive 
to critical work is its evaluative dimension. In critical subjects, the researcher seeks to critically assess 
and transform social systems, and reveal any contradictions and conflicting practices (Orlikowski and 
Baroudi, 1991).  
Along with the FCA literature, insights from institutional theory are used to develop the 
conceptual framework to help examine the waste management accounting practices by councils. This 
includes the impact of institutional pressures on councils as they seek to meet societal expectations of 
sustainable development and a pollution free world. The literature review presented in the previous 
chapter provides support for the development of FCA to value and measure the costs of solid waste by 
councils in Australia, for more sustainable decision making. This methodology would facilitate 
sustainable solid waste management decision making due to the information arising from the 
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allocation and apportionment of environmental and social costs to the cost object, municipal solid 
waste. Thus, councils could better demonstrate accountability requirements with sustainable value 
creation when managing performance in solid waste management. The full costs, even if not directly 
passed onto ratepayers, could be used to provide greater visibility for consumers and managers of 
solid waste services. In general, this approach, underpinned by institutional theory, helps in 
understanding the adaptability of FCA techniques in a local council in terms of capacity to change 
(Qian et al., 2011). 
3.2 Broad research problem identification   
The present research seeks to address certain research questions emerging from the literature 
discussed in Chapter 2. While there have been calls by governments around the world for municipal 
councils to implement FCA, it is difficult for Australian regional city councils to justify improved 
waste management, including waste recycling, without detailed costing of landfill waste and 
associated externalities. By bringing environmental and social impacts within the decision-making 
framework, a holistic picture is provided for improved waste accounting practices. In order to 
improve practices, there is a need to better understand the existing waste accounting practices being 
conducted by Australian councils. For example, how are municipal councils accounting for waste? In 
adopting the recommended FCA techniques, what does this look like, and what are the impacts that 
contribute to the accounting practices being used? Moreover, what are the pressures that drive 
accounting change? 
To understand existing practices, a normative FCA framework has been developed, 
based on the comprehensive literature review presented in Chapter 2. This provides the means 
to contrast the current cost information collected by regional councils for waste decision 
making with the normative ideals. This will then help to determine what further FCA cost 
data could be identified to enhance internal waste management decision making (Bebbington 
et al., 2001). In exploring these issues in more detail, the broad research questions, initially 
posed are: 
Do Australian regional councils apply FCA in waste management practices?  
If yes, do FCA practices deviate from normative expectations?  
If, yes, how and why do FCA practices deviate? 
 
This is then narrowed to the individual case setting as two research questions as follows: 
RQ1. How does the Australian regional council apply FCA in waste management practices? 
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Following an examination of this first research question, an understanding can be gained of 
whether or not environmental and social factors are included in existing accounting system designs, 
and the extent to which externalities associated with disposal of solid waste are taken into 
consideration.  This, in turn, will help to determine the status of FCA in Australian councils and how 
it is being performed. By comparing the existing practices in one municipal council with the 
normative FCA ideals, further understanding of the pressures and implementation issues that exist can 
be recognised and explored in more detail. This is indicated in the second broad research question, as 
follows: 
RQ2. Why does the Australian council deviate from normative FCA practice?  
Understanding more about the institutional pressures on waste management (for example, 
economic, legal, political and social pressures) will help to explain why FCA is or is not implemented 
by municipal councils. The FCA accounting literature describes the institutional pressures that exist in 
accounting for waste, and these have been described in the Chapter 2 literature review (summarised in 
Appendix 4). Along with the technical issues associated with FCA, the literature describes the 
regulatory and social factors that contribute to accounting change (Schübeler et al., 1997; Qian and 
Burritt, 2007; Qian, Buritt and Monroe, 2011). For example, in Australia, waste management is both a 
Federal and State issue, with the responsibility of solid waste management residing with state and 
local councils. Local governments in Australia, especially in large urban areas, are facing challenges 
from the growing quantity of waste generated and the diminishing space for waste disposal (Qian and 
Burritt, 2007). Solid waste creates many environmental and social hazards, as indicated in the opening 
scene setting example in the present thesis. For some council, even if the cost of remediation is high, 
the potential impact on residential properties and community health, due to the proximity of landfill, 
is considerable. There is a call for action, given the significant risk that councils may be held liable for 
these adverse impacts of the site, such as was outlined in the example of the methane explosion 
experienced by a Western Australian council presented at the beginning of this thesis (City of 
Fremantle, 2001). Two proposed key regulatory institutional measures (coercive pressures by the state 
governments on municipal councils) are: increasing waste disposal taxes; and introducing product 
stewardship regimes towards recycling (Qian et al., 2011). The following sub-section describes the 
underlying institutional theoretical lens used to examine the pressures impacting on the 
implementation of FCA. 
3.3 Research framework: Normative ideals and pressures associate with FCA  
To address the research questions, a research framework is developed from the accounting and 
institutional literatures. The framework is designed to help investigate the extent of and issues 
associated with the implementation of FCA for solid waste management in municipal councils. The 
framework is constructed using two main components – FCA and institutional pressures. The first 
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component is based on Bebbington and Thompson’s (1996) extension of the Tellus Institute (1992) 
‘hierarchical cost accounting technique’ for environmental accounting (IMA, 1996). However, the 
external environmental impacts due to solid waste were not included in the Bebbington and 
Thompson (1996) model, nor were the social costs identified separately from the environmental costs. 
In addition, the research framework is extended with Jones’ (1996) biodiversity impact costs and 
Brinks’ (2012) model of natural capital accounting, which were also ignored in earlier FCA models. 
Thus, the present study investigates direct costs, indirect costs, future-oriented costs and other 
biodiversity and social externalities by incorporating various environmental and social factors. These 
emerged from a broader examination of the more recent waste management and accounting literature 
identified in Chapter 2. The second component used to develop the research framework draws on 
Qian, et al.’s (2011) study on environmental management accounting for waste management in 
Australian councils. This contribution, developed from institutional theory, helps to identify, track and 
monitor environmental and prevention costs for an organisation such as a municipal council, using the 
well-recognised tier-based costing system. Thus, the research framework follows the tiers or levels of 
sustainably impacts approach as recognised and developed from different iterations of the FCA 
literature. A summarised version of the framework is provided in Table 3.1. 
Table 3.1: Theoretical framework 
FCA Framework 
 Usual Costs: Tier-0 (annual operating cost, overhead cost share) 
 Hidden Costs: Tier-1 (upfront and regulatory costs, waste management system related 
cost, back-end cost, testing and monitoring costs) 
 Contingent Liability Costs: Tier-2 (property damage, natural resource damage and/or 
future emissions, changes in legal liability, unforeseen expenses, remediation cost) 
 Less Tangible Costs-Tier-3 (cost to maintain corporate image) 
 External Environmental Costs: Tier-4 (through external ecological accounting, 
describes environmental (air, water, soil) ‘externalities’, measures impacts and monetizes 
natural capital impact cost, remediation cost, clean-up cost of known releases and 
ecological impact-added information related to solid waste) 
 Social Costs: Tier-5 (including opportunity cost and social impact-added cost and 
information) 
Institutional (Political and Social) Framework  
 Legislation (political pressure) – relating to environmental protection, including 
biodiversity and the proper monitoring and management of waste (solid and gaseous) 
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 Community pressures – awareness and concerns for the environment, aesthetics, as well 
as noise and amenity  
 Peer council pressure – potential for the emergence of best practice in waste 
management  
 Financial and technological pressure – costs associated with the management of waste, 
including landfill, as well as the additional costs associated with technological advances, 
specifically in relation to recycling 
 
3.4 Qualitative research and case study methodology 
Qualitative research occurs in natural scenes where human activities and events take place. The nature 
of qualitative research assumptions is quite different from quantitative research design, since theory 
and hypothesis are not taken a priori. In contrast to quantitative research, qualitative research places 
less importance on finding the cause and effect relation, and is context and time-specific (Lapan & 
Quartaroli, 2009;Merriam, 2009). While Kirk and Miller (1986) suggest the foundation of the 
qualitative research paradigm is rooted in cultural anthropology and American sociology, further 
approaches in organisation studies follow a more constructivist paradigm (Stake, 1995; Yin, 2003,). 
This paradigm “recognizes the importance of the subjective human creation of meaning, but doesn’t 
reject outright some notion of objectivity” (Crabtree and Miller, 1999, p. 10). 
According to Yin (2003), one must think carefully about the overall study purpose. The 
following three questions were considered: is the purpose to describe a case, explore a case, or make a 
comparison between cases? According to Yin, case studies are of three types: explanatory, 
exploratory, or descriptive. Research is exploratory if the case study is used to explore those situations 
in which the intervention being evaluated has no clear, single set of outcomes (Yin, 2003). 
Descriptive research is an attempt to explore more by providing additional information of a topic and 
filling the missing parts of the earlier research (Parker 2012;Yin, 2003). Explanatory research, on the 
other hand, tries to connect ideas to explore the cause and effect relation, thus the researcher wants to 
know how things come together and interact with each other (Parker 2012; Yin, 2003). Therefore, 
based on this description, the present research is exploratory in nature.  
The present thesis follows the exploratory case study approaches taken by Qian, et al. (2011) 
in their work on municipal councils. The case study approach is primarily qualitative in nature, 
employing ethnographic techniques, grounded theory, event studies, phenomenology research, and 
story research (Otley and Berry, 1994; Creswell, 2003). Using a variety of data sources, a qualitative 
case study facilitates exploration of a phenomenon within its actual context. An issue is thus explored 
not from the perspective of one lens, but from a variety of perspectives, which allows the multiple-
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faceted nature of phenomena to be revealed (Yin, 2003). The understanding of the dynamics present 
within a single setting is the focus point of a case study research strategy (Eisenhardt, 1989, p. 534). 
According to Yin (2003), we should employ a case study design when the following conditions are 
satisfied: 
1. when the focus of the study is to answer “how” and “why” questions; 
2. when we cannot manipulate the behaviour of those involved in the study; 
3. when we start to uncover contextual conditions that are considered relevant to 
the phenomenon under study; and 
4. When boundaries are not clear between the phenomenon and context. 
Once the case has been determined and the boundaries are placed on the case, it is important 
to consider the additional components required for designing and implementing a rigorous case study. 
These include: (a) propositions (which may or may not be present) (Yin, 2003; Miles and Huberman, 
1994); (b) the application of a conceptual framework (Miles and Huberman, 1994); (c) development 
of research questions (generally, ‘how’ and/or ‘why’ questions); (d) the logic linking data to 
propositions; and (e) the criteria for interpreting findings (Parker 2012;Yin, 2003). More specifically, 
the case study, as a research strategy, comprises an all-encompassing method – with the logic of 
design incorporating specific approaches to data collection and data analysis (Yin, 2003). The object 
of individual case studies is to explain the particular circumstances of the case; while the objective of 
a research program is to generate theories capable of explaining all the observations that have been 
made (Scapens, 1990). According to Ferreira and Merchant (1992), a genuine case study always uses 
interviews and direct observations as the chief substance of data collection.  
3.5 Case approach taken in the present study 
In the present study, an interpretivist research paradigm is taken to examine FCA and its influences in 
a single case site. The information that is produced is descriptive in nature, following ethnographic 
research traditions, taking a holistic notion of FCA practice for waste management. This approach 
encourages in-depth interviews and observations of the situation, as described by Jacob (1987), to 
frame a picture of how people describe and structure their words (Fraenkel, Wallen and  Hyun, 1990).  
In the present case study, the role of a sustainability accounting system (FCA) is investigated 
in solid waste management in a regional council. In theory, it is expected that this council should 
practice FCA for solid waste management; but we do not know to what extent FCA is used and what 
practical difficulties councils are facing in implementing this technique. 
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In addition, a case study approach will help to understand how this council considers biodiversity and 
social impacts due to waste disposal within an FCA framework. Interviews with management at the 
regional city council, who are responsible for the overall administration of the waste management 
system, are the primary sources of information for the present research. Information will also be 
gathered from secondary information sources such as annual reports from the council as well as 
publicly available reports. The following major steps were taken: 
1. Information is collected by interviews with council employees (with 
accounting andr non-accounting responsibilities, and those connected with several 
environmental, biodiversity and waste related activities). 
2. Analysis of qualitative /interviewed data  
3. Comparability across information sources  
4. Comparison of the findings with related literature and research framework 
3.6 Sources of evidence and data collection methods 
Yin (2003) identifies six sources of evidence for case study research. They are: (1) documentation, (2) 
archival records, (3) interviews, (4) direct observations, (5) participant observation, and (6) physical 
artifacts. This is confirmed by Eisenhardt (1989), who identified that case studies typically combine 
data collection methods such as archives, interviews, questionnaires and observations. Scapens (1990) 
also identified the importance of being aware of informal evidence such as relationships between the 
staff questioned.  
3.6.1 Documentary data collection methods 
In qualitative research, organizational and institutional documents are an important part of data 
collection (Bowen, 2009). Yin (2003) argues that document analysis provides a rich supplement to 
other research data. Information and insights obtained from content analysis can be valuable for the 
research knowledge base. One of the best aspects of content analysis is that this method provides a 
means of tracking changes and development (Yin, 2003). Sociologists typically use document 
analysis to verify their findings (Angrosino and Perez, 2000). 
Atkinson and Coffey (1997) argue that documents are social artefacts, and therefore, could be 
used effectively in social research in combination with other qualitative research, as a means of 
triangulation. Denzin (1970) defined triangulation as a combination of methodologies within the study 
of the same phenomenon to help corroborate findings. By triangulation of data, a qualitative 
researcher seeks to converge multiple sources of evidence. Triangulation might be in the combination 
of documents, such as interviews, participant and non-participant observations, and physical artefacts 
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(Yin, 2003), to improve credibility, dependability, and conformability of qualitative research. Yin 
(2003) and Stake (1995) both argue that intensive study of documents provides rich information about 
a phenomenon or an organisation. Documents of all types can help a researcher to uncover meaning, 
develop understanding or discover certain facts within an organisation (Merriam, 2009).  
Yin (2003) explains the nature and use of documentary information as follows:  
Documented information is likely to be relevant to every case study subject. 
Documentary information should be the object of explicit data collection programs. 
For case studies, the most important use of documents is to corroborate and augment 
evidence from other sources. Documents can provide other specific details to 
corroborate information from other sources. Inferences can be made from documents 
– issues for further investigation. Documents play an  explicit role in any data 
collected in doing case studies – systematic searches or relevant text files are 
significant in any collection plan. (p. 81).  
According to Yin (2003), there are strengths and weaknesses of documentary evidence. 
Strengths include the fact that documents can be reviewed repeatedly, contain exact information, are 
unobtrusive, and provide broad coverage. The main weaknesses of documentary information are that 
irretrievability may be low, there may be biased selectivity if the collection is incomplete, unknown 
bias of the author may result in reporting bias, and access may be deliberately blocked. Merriam, 
(2009) suggests that researchers should prepare themselves with sufficient background information 
about a case study site prior to commencing data collection. This involves obtaining the names and 
positions of all potential case study participants as well as factual information from other sources such 
as annual reports. 
Prior to undertaking this case work, background information was obtained about the case site, 
which was readily available via reports on the council web site. Specifically, this background 
information included the organizational framework, type of waste management services provided, 
environmental reports, and a consultant report. The data received from these sources were utilized in 
preparing the questions that would be given during the interviews. Table 3.2 provides an overview of 
the documents used in this study. Note that the titles of the documents or the states which they relate 
to are not disclosed so as to maintain research participant confidentiality according to ethics 
procedures. 
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Table 3.2: Documentary evidence 
No. Type of documents  Purpose  
1. Council Financial Statements To identify the expenses relating to waste 
management, the extent of equity accounting 
being performed and the key financial 
performance indicators (KPIs) being used 
2. Council Waste Strategy  
Waste Avoidance and Resource Recovery 
Strategy, 2014-2016 
To identify KPI used for waste management and 
the extent to which sustainability was included, 
accounting issues, and social and institutional 
pressures existing for the council  
3.  State Waste Strategy Policy Identify pressure from State Government and 
waste disposal problem data requirements  
4. National Waste Strategy Policy Identify pressure from Federal Government in 
terms of waste data requirements and associated 
KPIs  
5. Council Budget Statement  To identify amount of money allocated to 
environment and waste departments 
6. Council Environmental Strategy  Identify the link between environment and solid 
waste  
7.  State Government Protection of the 
Environment Operations Act (POEO) 
1997 
The State Government Local Government 
Act 1993 
State Government Waste Avoidance and 
Resource Recovery Act 2001  
Environmental Planning and Assessment 
Act 1979 and 2000  
Environment Protection and Biodiversity 
Conservation Act 1999 
To identify the legal or regulatory requirements 
imposed on the council 
8. YouTube Mayor Statement 
(not disclosed for reason of 
confidentiality) 
To understand the community pressures 
9. Consultant Report on the future of waste 
management 
(not disclosed for reason of 
confidentiality) 
To understand the factors taken into 
consideration for the advancement of waste 
management and options for technological 
advances in waste processing 
 
3.6.2 Interview data collection methods 
Interviews were the primary source of data for the research undertaken for this thesis. Interviews with 
personnel from the councils were necessary in order to: (1) obtain permission to conduct the research; 
(2) outline the nature and scope of the research project; and (3) gather the information required. The 
initial contact with the Council was with the Chief Financial Officer (CFO). The contact details were 
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obtained from the Council websites. As part of obtaining approval from the regional council to 
participate in the research, a summary of the research project was presented to the Council’s Chief 
Finance Officer (CFO) over the telephone. During a preliminary meeting, the nature and the scope of 
the research and the benefit of the research were explained. It was also emphasised that to the research 
participants that the research would lead to a Master of Business (Research) qualification.  
Yin (2003) identifies the strengths and weakness of interviews as a source of data for case 
study research. The strengths of interviews are that they are targeted, focused directly on the topic, 
insightful, and provide perceived casual inferences. Weaknesses identified include possible bias due 
to poorly constructed questions, response bias, inaccuracies due to poor recall and reflexivity, and 
where the interviewee gives what s/he perceives the interviewer wants to hear. These will be 
addressed in Chapter 7. The focussed and semi-structured interview is where the topic area guides the 
questions asked, but the mode of asking follows an unstructured interview process (Minichiello et al., 
1995). In addition, the respondent is interviewed for a definite period of time; but such interviews 
may still remain open-ended (Yin, 1994). To overcome the issues associated with poorly constructed 
questions, response bias, inaccuracies due to poor recall and reflexivity, it is argued that a careful 
literature review can reveal validated questionnaires that have already explored the research topic and 
thus help save researcher time and resources (Marshall, 2005). As such, the guidelines for the research 
questionnaire have been identified primarily from Bebbington et al. (2001), Qian, Burritt and Monroe 
(2011) and Lim (2011a, 2011b). 
Snowballing sampling was used to further reach out to respondents based on suggestions from 
initial participants (Atkinson and Flint, 2001). Thus, further contacts were recruited via email and/or 
telephone. Further details of the study were provided as requested. The Business Sustainability Project 
Officer showed his interest in FCA issues and was keen to know the results of the research, since he 
believes that there is a need to include sustainability-related impacts in waste management decision 
making. Other participants were selected from the Waste & Support Services and Environmental 
Sustainability Departments, as it was explained by the CFO that the Finance Department did not get 
involved in the detailed costing associated with waste and sustainability, except for high level budget 
allocation. The reasons for this were not detailed at the time but explored further during interviews. 
With the participant’s’ consent and university ethics approval to the limits of the law,6 semi-structured 
                                                     
6
 Approval was obtained from the Business subcommittee at the Research Development Unit at RMIT 
University, and immediately after the interview signature from the case site CFO was obtained on the Ethics 
submission paper. As part of the ethics application, it was explained that the researcher would ask the 
interviewees for their permission to tape record, if possible. It was explained to the interviewees that they would 
be de-identified and the Councily details would be kept anonymous to the limits of the law.   
  
47 
 
interviews were conducted with accounting and non-accounting professionals within the council who 
were deemed to have knowledge of the topic by virtue of their position. The following protocol of 
questioning provided the basis for the overall interview approach: 
1. Who is involved with waste accounting? 
2. How waste accounting is performed  
3. How costs are identified and allocated and apportioned to the system  
4. What costs are included and excluded from the system.  What is the rationale 
behind the inclusion or exclusion of costs? 
A questionnaire to help address Research Question 1 was pilot tested with leading 
sustainability academics before being sent to the council. This was constructed in two parts.  The first 
part (in Appendix 5a) comprises a general line of questioning with broad questions for future 
mapping.  The second part (in Appendix 5b) comprises a detailed tick box structured questionnaire. 
The questionnaire was deliberately sent to the CFO at the council prior to interviews, in order to 
identify who is involved with waste accounting (Protocol Item 1), and to ensure conversation and data 
collection was focused on the key points associated with the extent to which FCA was implemented in 
practice (Protocol Items 2, 3 & 4). After the initial email contact with the CFO, he referred the 
documents and researcher to other council members.  As a result, initial responses to the questionnaire 
were returned. These are provided in Appendix 6a and 6b.  These responses then provide further data 
sources for use within the interviews. A subsequent questionnaire was developed to help explore the 
second research question. This is detailed in Appendix 7a with Appendix 7b indicating responses 
received. 
Questions related to the management accounting system were specifically addressed to the 
CFO, Chief financial officer. Questions related to waste and environmental related impacts were 
presented to the Program Leader Natural Environment, Strategy, Science & Environment and 
Business Sustainability Project Officer Environmental Sustainability. Once at the case site and once 
data collection on the first research question was exhausted, the subsequent interview was followed. 
Face-to-face interviews were conducted with five staff in the council: CFO (Chief Financial Officer), 
Program Leader Resource Recovery and Waste Management, Program Leader Resource Recovery 
and Waste Management, Business Sustainability Project Officer Environmental Sustainability, 
Program Leader Natural Environment, Strategy, Science & Environment, Program Leader Sustainable 
Waste & Resource Management at Regional City Council.  These managers are indicated and labelled 
Manager 1-5 in Table 3.3 below and a sample of questions posed, provided in Appendix 5b. 
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 As indicated above, the second stage interviews were guided by semi-structured interview 
questions. The interviews were audio-recorded in order to facilitate the use of a conversational style, 
and to minimize information loss; they were then transcribed and further coded using NVivo software.   
In Table 3.3 a list of interviewees and interview purpose is provided. The interviews were 
open-ended and conducted on site with permission granted for audio recording. Data was also 
collected via email correspondence and note taking. Permission was obtained from the respondents 
prior to the commencement of the interviews. Upon completion of the interviews, the tapes were 
transcribed by the researcher. The purpose of the interviews was explained to the interviewers 
beforehand, along with a request to record the conversation. This had to be explained to the 
interviewers beforehand, as part of the first stage questionnaire distribution, to ensure that the 
interview process was productive. 
Table 3.3: Interview data collection 
 
Interviewee Purpose of Interview Contact details 
1. CFO (Chief Financial 
Officer) 
(Accountant) 
Understand sustainability-related issues, 
including waste accounting, existing 
accounting practice and internalization 
of the sustainability concept in the 
accounting department 
Interview- One Hour 
Email x3 email 
Discussion on phone-
45 minutes 
 
2. Program Leader 
Resource Recovery  and 
Waste Management 
(Non-accountant) 
Understand sustainability and its 
application in waste management 
Interview- 45 minutes 
Phone-20 minutes 
E-mail-Two 
Inspection- Transfer 
station 2 hr. 
 
3.Business Sustainability 
Project Officer –
Environmental 
Sustainability 
(Non-accountant) 
Understand and apply sustainability-
related practice in solid waste 
management, FCA technique, and the 
problems faced in its implementation 
and management control system in the 
Council 
Interview-1.5 Hour 
Phone -20 minutes 
E-mail-Three 
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4.Program Leader –Natural 
Environment, Strategy, 
Science & Environment  
(Non-accountant) 
Understand the sustainability-related 
function of environmental division and 
influence on other departments and 
biodiversity impacts in the council 
Interview- 1.5 Hour 
Phone-20 minutes 
E-mail-One 
 
5.Program Leader - 
Sustainable Waste & 
Resource Management at 
Regional City Council 
(Non-accountant) 
Examine the existing cost accounting 
technique, understanding of FCA for 
solid waste management, sustainability 
issues, social and institutional pressures 
on solid waste management, and 
management control system in the 
council. 
Interview-1.5 hour 
Email-Four 
Phone-20 minutes 
 
 
3.7 Validity of the case study approach 
The approach taken in this thesis is shown in Diagram 3.1. It is guided by Yin’s (2003, p. 2) 
suggestion that an important part of the research design is the construct validity and reliability. Yin 
(1994) identified four tests that can be used to establish the quality of case study research. These are: 
(1) construct validity; (2) internal validity; (3) external validity; and (4) reliability. Atkinson and 
Coffey (1997) identified these tests as the important requirements of all field studies. 
Table 3.4: Testing the quality of the present case study research 
Test  Applicability 
Construct 
validity  
Multiple sources of evidence used. Chain of evidence established. 
Internal 
validity 
To ensure the development of the two research instruments from the literature 
review were directed at identifying the relation between the social and political 
institutional pressures and adoption of FCA by the council. 
External  
validity  
It is expected that case research will have lower levels of external validity. While 
the case findings might be replicated across other similar case sites, the scope of 
this case research does not require generalisation of the study’s findings beyond 
the immediate case study.  
Reliability To ensure reliability the interviews were taped and transcribed for access. Prior 
to conducting the case research, the interview questions were reviewed by 
supervisors and pilot tested by other academics prior to data collection. The 
relevant documents are stored in files and are available for inspection. 
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The creation of a case study database is a tactic that can be implemented to ensure reliability 
(Yin, 1994). It has four components: notes, documents, tabular materials, and narratives. As identified 
previously, the interviews were taped and subsequently transcribed to validate conversations. In 
addition hand-written notes taken during the interviews also provide enhanced validity. Confidential 
documents were also provided to corroborate information that was obtained during the interviews 
with the CFO and the Sustainability Manager. These included the Waste Avoidance and Resource 
Recovery Strategy 2014-2016 as well as the FCA calculator software being used by council for 
budget variances. 
3.8 Data analysis 
Interview transcripts, field notes and observations provide a descriptive account of the study, but they 
do not provide explanations.Data analysis is the procedure through which a researcher has to make 
senseof the data that have been collectedby exploring and interpreting them. 
 The richness of material contained in the responses, in fact, allowed a variety of coding, some 
recording manifest responses to the questions asked and some indepth analysis into the signification 
of their answers. 
Coding procedures assume paramount importance when, as in the present study, one employs open-
ended interviewing techniques to draw out subtle and rich responses and then apply this information 
in quantitative analyses. At this first level of coding researcher  looked for distinct concepts and 
categories in the data which formed the basic units of datar analysis.The next stpe the researcher taken 
was transferred rthe  final concepts and categories into a data table. 
 
Two basic types of codes were employed to achieve the purposes of the study: 
 Manifest coding system: involving direct responses to particular questions. 
 Latencies coding items: were those where the characteristics of the response coded were not 
explicitly called for by the questions themselves (Aberbach and Rockman, 2000). 
To help identify as many meanings and factors as possible, both manifest and latent coding 
(Neuman, 2000) were used to analyse the responses to the open-ended questions in the case study. 
The codes used are shown in Table 3.5 under the themes “Accounting”, “FCA” and “Social, Political 
and Institutional Pressures”. The traditional accounting-related themes were designed to capture data 
in relation to the Tiers 0-2, while the extended FCA themes were designed to capture the Tiers 3-5. 
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Table 3.5: Thematic analysis 
Theme Code 
Accounting for waste 
FCA Tiers 0-2 
Operational Expense 
Data Allocation and Apportionment 
Budget 
Average Cost 
Licence Condition 
Landfill 
FCA Tiers 3-5 Sustainability 
Social Impacts 
Environmental Impacts 
Hidden Costs 
Social and Political Pressures 
Institutional Pressures 
Legal pressures 
Council strategy 
Behavioural factors 
 
Manifest analysis was adopted to identify explicit themes from textual data. The manifest 
analysis involved four steps: 
(1) Taking note of the apparent presence of concepts and factors in each interview 
transcript.  
(2) Counting the frequency with which the concepts and themes appear. 
(3) A theme or factor that appeared more than once in the interview responses was 
considered a potentially relevant factor in the investigation. This relaxed selection 
criterion may reduce researcher subjectivity when judging the relevance or 
importance of the factors. 
(4) The manifest coding may ignore the connotations of the phrase or the word, or 
miss the rich meaning of the textual information (Neuman, 2000). Therefore, latent 
analysis was used as a supplement to add underlying and implicit themes in the 
content of the text. Through the exploration of the underlying meanings of the 
interview data, codes of semantic cues of overall sentences or paragraphs in the texts 
were generated and categorized. After all data were coded and categorized through 
manifest and latent coding, the factors or components generated in the coding process 
were transferred to a master table for analysis through NVivo analysis. 
Welsh (2002) argues that NVivo software could be effectively used to analysis the interview 
data and provide an accurate and transparent picture, and also provide audit evidence for data 
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analysis. NVivo is capable of handling a large number of interviews and facilitate theory-building 
exercises. Welsh adds that “qualitative data analysis software is often thought to be based on 
grounded theory approaches to data analysis in that theory will emerge from the data, and the software 
…  facilitate[s] theory building from the data” (Welsh, 2002, p. 5). Since it is not necessary to apply 
grounded theory guidelines when using software, NVivo encourages researchers to develop theory 
from the data. The number of interviews in this thesis was only five, therefore Nvivo analysis was 
fast, and helped the researcher to generate themes and saved time and resources. 
3.9 Conclusion 
The framework developed from the literature review was used as a research instrument. As shown in 
Chapter 4, this instrument is considered to represent normative ideals, and was used as a comparative 
device in data collection to explore the extent to which FCA is being adopted by one regional council 
in Australia. It is important to understand that qualitative research, in particular case study research, is 
appropriate to address the research questions relating to FCA for waste management in Australian 
municipal councils. A single case study approach was proposed, with primary data collected using 
semi-structured interviews and documentary evidence. Multiple sources of evidence were used to 
increase construct validity. Analysis of the data was conducted using NVivo. Details of the specific 
case site follow in Chapter 4.  
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CHAPTER 4: THE MUNICIPAL COUNCIL 
4.1 Introduction  
The purpose of this chapter is to describe the case site that is the focus of this thesis. Given the focus 
of the study is on the management of human solid waste by municipal councils, it was considered that 
the case site selected would adequately represent the problems at hand. The case site selected was a 
regional city council in Australia, (referred to hereafter as the ‘Council’). The area is known for its 
natural beauty, rich with interesting geological sites and exemplars of Australian biodiversity. As 
such, the Council operates within a World Heritage site.   
The site was selected as suitable because it is the biggest regional council in the area and 
plays a leadership role in environmental practice among the other regional councils nearby. The 
region is known for its flora and fauna and for its unique natural biodiversity; thus this place was 
enlisted in the world heritage site. However, waste management and disposal of solid waste in this 
WHS is a problem due to scarcity of landfill capacity and fast growing urbanisation. From the Council 
website it was identified that the Council is developing both short and long term strategies for solid 
waste management and the sustainability agenda is among the list of priorities. Therefore, any 
sustainability-related research on this council appears to be a suitable choice for a researcher.  
In addition, it was noted that FCA is mentioned in the Council’s Waste Avoidance and 
Resource Recovery Strategy Statement, and described as “True Cost Accounting”. Implicitly, this 
term ‘true’ places a boundary around the notion of FCA and its links to waste management, as 
follows: 
True costs include landfill planning, development, operation, closure, post closure 
management and maintenance. Planned future infrastructure such as transfer stations 
and potential new waste technology should also be contemplated. (Waste Avoidance 
and Resource Recovery Strategy Statement, p. 35) 
This regional city council and its staff thus presented as a suitable case setting for 
understanding environmental management accounting (FCA) for waste management accounting 
practices in an Australian regional council.  
4.2 Background to case site selected 
The City Council (‘Council’) was formed in 1947 by the merger of two municipalities. The Council is 
responsible to the Local Government Act 1993 with additional responsibilities in the administration of 
other related legislation and a range of environmental planning laws, such as the Environmental 
Planning and Assessment Act 1979. The council is a unique local government area in Australia as it is 
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the only city contained within a World Heritage National Park.The Council comprises twelve 
Councillors, evenly distributed across four wards, elected every four years. The General Manager is 
responsible for ensuring the efficient management of Council and for overseeing the appropriate 
implementation of Council’s legal responsibilities, policies, agreements and other commitments.  
There are five branches which assist the General Manager. Each of these branches is led by a 
Director who is responsible for overseeing the functions of their respective branch. Council functions 
are distributed according to the specifications of the various business groups. The Council performs 
many functions in consultation with the community. Such functions include, determining the guide 
lines for usability of land, regulation of rates and charges and certain matters related to public health.  
The Council undertakes extensive community consultation to facilitate public participation in 
planning and decision-making processes. Opportunities for public participation and invitations to 
provide submissions to Council regularly advertise in the council’s Gazette, placed on the Council’s 
website and made available on their “Have Your Say” website. Members of the public can also 
provide input on the Council’s services at any time by writing to Council.The Integrated planning and 
finance department is responsible for all accounts related function, budgeting and presentation of 
financial to NSW treasury. While the Senior Accountant, Accounts Manager, Management 
Accountant and two Accounts Clerks are responsible for all accounting functions and budgeting, the 
costing function is the responsibility of every individual department. As far as waste management is 
concerned, the programme leader – Sustainable Waste and Resource management is responsible for 
budgeting for waste and providing cost for solid waste recovery. The Environment and Sustainability 
Department work with waste and support services to measure and report on waste impacts.  The 
Waste and Support services perform the following three functions: improvement of waste 
infrastructure; improvement of waste services; and, achieve waste reduction targets 
The Council area receives nearly a million visitors per year.  As well as visiting the National 
Park, these tourists visit its main towns, and use the local amenities, including hotels and restaurants. 
The biodiversity attractions in this area include: 10% of the vascular flora of Australia; large numbers 
of rare or threatened species; ninety-one species of eucalypts; and more than four hundred animal 
species (including the spotted-tailed quoll, koala, yellow-bellied glider, long-nosed potoroo, and green 
and golden bell frog). 
The Council established an Environment Division in 1992-93, which falls under City and 
Community Outcomes. The primary function of the Environment division is to look after the 
environment and manage biodiversity. The establishment of a separate Environment Division had a 
dual purpose, of raising the profile of sustainability issues within the organisation, and ensuring that 
the community perceived that the Council was actively responding to pressures and being proactive 
with regard to sustainability issues. 
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An examination of the organization structure is of paramount importance, to provide an 
understanding as to how the management accounting system is structured, in terms of who is in 
charge of sustainability in this regional city council. The organisational structure of the council under 
study is presented in the chart in Figure 4.1. 
Figure 4.1: Council organisational chart 
 
Source: Council website (for confidentiality not disclosed) 
The waste and support services are responsible for the entire waste operation of the council, 
and are responsible for accounting for waste. The Integrated Planning and Finance department is 
responsible for the financial accounting function and compilation and allocation of budget. The waste 
and support services in the council have two major functions. The first is related to waste operations; 
and the second is related to waste strategy. The Business Sustainability Project Officer is responsible 
for the operation of the waste management; while the Program Leader, Sustainable Waste & Resource 
Management, is responsible for development of long term strategy for the waste department and 
budget. The Environmental Sustainability Department of the Council works closely with the Waste 
Support Services Department to measure waste impacts for reporting to the EPA, in order to maintain 
the council’s waste license.  
The council is responsible for the operation of two waste facilities. One had closed just prior 
to the research period, as it had reached its capacity, and a transfer station facility has been 
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constructed to accept waste for transfer to the second waste facility. A separate small vehicle transfer 
station is in operation (for purposes of confidentiality, hereafter referred to as “Y”), and recycling 
drop-off facilities are in operation at both sites. At the time of the case study, the Council had 
extended the current landfill and was trying to extend further its life by diverting waste from landfill. 
The Council experiences constant pressure from community to improve its waste collection 
operations and recycling practices. In recent years, the Council has achieved considerable success in 
involving local communities in composting operations for organic waste (Waste Avoidance and 
Resource Recovery Strategy, 2014-2016). Recent to the present research, authorization was granted to 
eight regional councils, including the Council in the present study, for joint tendering arrangements to 
reduce transaction costs for waste services. Work has begun on this, with the Council assisting other 
nearby regional councils to jointly tender for a recycling service. An understanding of these above 
aspects is essential to understanding the sustainability accounting practice of the Council. 
4.3 Council expenditure on waste management, environment and society  
Drawing on the publicly available data, the current funding model for waste management suggests 
that the waste resource services offered by the Council are self-funding, based on a ‘user pays 
principle’. According to this documentation, the Council is looking for ‘true cost accounting’ in every 
operation to set various fees and charges. That is, the Council charges gate fees for solid waste, based 
on full cost recovery (Waste Avoidance and Resource Recovery Strategy, 2014-2016). The Council 
has already conducted background research to further facilitate their waste strategy, recognising that 
true cost accounting is an instrument through which they want to support their future decision making 
in relation to waste management. Thus, this contribution to FCA (yet to be explored) will help to 
ensure that waste fees and charges are covering the Council’s true costs. According to the Council, the 
true cost comprises landfill planning, development, operation, closure, post closure, management and 
maintenance, as shown in chapter three. As per the strategy report, the Council has already started 
some preliminary work on true cost accounting for landfill during 2013; but it needs more rigorous 
exercise, and the extent to which it is aligned with the principles of FCA is an area explored in the 
present research. 
It is noted that the Council budget allocates monies to society and the environment, according 
to Table 4.1. Documentation shows that the environmental department is responsible for 
approximately 7% of the budget, with expenses specifically for bushland and biodiversity 
management, environmental health and protection, parks and landscape, and water catchment 
management. 22.5% of expenditure is allocated to Waste Resource Management.  
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Table 4.1: Budget review statement for the quarter ended – 30th September 2013 
Expense Budget for 2013-2014 
 Looking after the Environment Percentage 
- Natural Environment 4.57% 
- Water Resource Management 2.53% 
- Waste Resource Management 22.50% 
- Aquatic & Leisure Centres 7.34% 
- Cultural Centre 1.60% 
- Family Day Care 1.51% 
- Community Development 2.18% 
- Emergency Management 4.25% 
- Cultural Development 0.55% 
- Environmental Health & Reg. Compliance 2.42% 
- Libraries & Information 2.58% 
- Sport & Recreation 2.33% 
Using Land   
- Burial & Ashes Placement 1.26% 
- Building Certification 0.65% 
- Land Use Management 3.63% 
- Town Centres 2.99% 
- Transport & Public Access 9.06% 
Sustainable Economy   
- Economic Development & Tourism 2.18% 
- Commercial Activities 6.14% 
Civic Leadership 29.00% 
Non Attributable 10.55% 
Internal Charging (eliminated) -19.83% 
  The Program Leader, Sustainable Waste & Resource Management highlighted to the 
researcher that the Council was in the process of developing their accounting system further. At this 
stage, the Council had been introduced to a new FCA calculator being developed by the EPA for the 
State. EPA had begun conducting formal training in the use of this software (based on a simple 
Microsoft Excel spreadsheet program); however, it had not yet been introduced to the Council, and at 
the time of the present research was not publicly available. It was explained that the innovation of 
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FCA software by the State’s EPA is a model that calls for information on future carbon liability and 
includes methane emissions from landfill. EPA defined this FCA software as a “comprehensive and 
robust decision support tool that provides local government with a mechanism to determine a baseline 
figure for the ‘real’ financial cost of sending waste to landfill” (Psaila, 2011)7. However, it was 
pointed out in preliminary interviews that the tool is conservative in its estimation of costs because it 
does not include other environmental and social externalities. The reason given is that no reliable 
Australian estimates of cost are available at this stage. Currently, the regional council’s waste 
recovery rate calculation is based on average cost calculation. In the snowballing technique for 
interviewees, it was explained that this was manually developed by the council waste leader, thus 
providing another interview source. The regional council is currently intending to use the FCA 
software to compare their existing budget figures with the EPA derived figures. This is intended to be 
an important part of the research enquiry and will be discussed further in the Chapter 6 findings. 
4.4 The industry: Regulations and compliance and source of coercive pressure 
Coercive pressure emanating from one organization can force the dependent organization (such as 
Central and State Governments imposing pressure on municipal councils) to change performance 
measurement techniques and practices (DiMaggio and Powell, 1983). The existence of laws, rules and 
regulations established by the state are used to ensure compliance with imposition of sanctions or 
penalties arising from the non-compliance.  This further influences future behaviours of organisations. 
This kind of pressure is coercive in nature, forcing organisations to adopt practices to confirm to 
regulations and usually established in a radical way through government mandate (Frumkin and 
Galaskiewicz, 2004).  
Overriding much of the activities performed by the Council are legislative requirements 
dictated by governments. Waste management in Australia is a three-tier system (Federal, 
State/Territory and Local governments). Federal government works closely with State and Territory 
Governments to ensure that all government-operated landfills charge the full costs of waste disposal 
according to Recommendation 12.1 of the Waste Management Productivity Commission (2006). The 
collaboration between the Council in this case study and EPA relates to reporting to keep the license 
active. EPA collect the data from the local councils regarding waste disposal and pollution levels, 
using a pollution index, and soil and water test data to ensure they are compliant with standards. 
Most importantly, councils have to abide to the notion of ‘reasonable cost’ and are required 
by statute to charge reasonable cost for waste for domestic waste management services. According to 
Section 504(3) of the State Government Act, income obtained from charges for domestic waste 
                                                     
7
 For an example see http://www.epa.nsw.gov.au/resources/warrlocal/110239-landfill-calc.pdf. 
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management must be calculated so as to not exceed the reasonable cost to the council of providing 
these services. Reasonable cost means a fair and reasonable price; that is, the price point for a good or 
service that is fair to both parties involved in the transaction. The extent to which it matches with FCA 
is yet to be determined. At this juncture, council’s waste management and operations are influenced 
by the Local Government Act 2001, Local Government Waste Avoidance and Resource Recovery Act 
2001, and Local Government Protection of Environmental Operations Act 1997. 
These statutory details are shown in Table 4.2 along with their description and implications 
for councils. 
Table 4.2: Legislative responsibilities and influence on waste practices  
Legislation Description  Implications for Council 
State 
Government 
Protection of 
the 
Environment 
Operations Act 
(POEO) 1997 
 
The primary objective of the Act is to include 
measures for the protection of the environment 
through various regulatory frameworks and 
enforcement powers. This includes Section 
14AA, which includes a penalty on councils for 
misleading or inaccurate information regarding 
solid waste processing, and S88, which imposes 
a Levy on disposal of each tonne of material 
disposed in a Landfill. 
This would potentially 
influence the pricing of waste 
cost going to landfill and help 
to justify the levy to be 
charged. Thus, the pressure 
on the Council is to find 
legitimate grounds for 
maintaining FCA for landfill 
and to report to the EPA of 
the State Government.  
The State 
Government 
Local 
Government 
Act 1993 
 
The act introduced an integrated planning and 
reporting framework that aims to strengthen the 
strategic focus of councils within a short period. 
This puts a focus on long-
term planning in regional 
councils to 2025, which 
includes objectives relating to 
waste and resource 
management. These are 
meant to be included in the 
development of the waste 
strategy for 2015-16. 
State 
Government 
Waste 
Avoidance and 
This act is the framework legislation that 
includes a target for waste reduction, resource 
recovery and diversion of waste from landfill. 
Increasing importance in 
accounting for performance 
data relating to waste 
generation, recycling rates, 
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Resource 
Recovery Act 
2001  
and tonnes of waste disposed 
to landfill 
Environmental 
Planning and 
Assessment 
Act 1979 and 
2000  
 
Lists of waste operations, including storage, 
composting, and disposal and recycling, which 
fall under the definition of “Designated 
Development”. A Designated Development is 
subject to more rigorous assessment via an 
Environmental Impact Assessment. Thus, 
changes to facilities within the site can trigger 
further assessment. 
This would have a profound 
impact on waste data 
collection, and waste 
reporting. The present 
researcher’s normative FCA 
accounting framework 
requires capturing such 
environmental damage and 
cost via environmental impact 
assessment. 
Environment 
Protection and 
Biodiversity 
Conservation 
Act 1999 
 
Under this law, it is mandatory for each state of 
Australia to produce a State of the Environment 
(SoE) every five years, largely due to pressure 
from international obligations. SoE’s reports at 
the local government level, and it requires local 
government to use 25 key performance 
indicators to monitor environmental 
performance and submit an annual performance 
report, including waste management and 
recycling performance (NSW Department of 
Local Government, 2005). This is audited by 
the Commissioner for Environment and 
Sustainability. 
The regional city council 
does have some pressure to 
collect specific data, but only 
to the extent required under 
licenses and DA approval. 
 
The regulations could also impact the Council’s waste management practices indicated in Table 4.3.  
Table 4.3: Other possible waste management policy impacts on waste accounting practice 
1. Achieve resource waste reduction target 
2. Tightening of the EPA’s landfill licensing 
4. Environmental legislation/requirements of the EPA 
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5. Avoid prosecutions/fines from the State Government 
6. Provide data to the State Government Department of Local Government 
7. Justification for increasing waste levies imposed 
8. Energy reduction  
9. Carbon footprint  reduction-LFG Structure 
10. Reduction of environmental impacts of products and services provided 
12. Recommendation for full cost accounting for solid waste management 
 
The best practice strategy adopted by the State Government set a recovery rate of dry 
recyclables through kerbside collections of at least 75%. The Environment Protection Authority 
(EPA) has tightened regulations to improve the way waste is managed in the State. Key changes 
include higher standards, a new proximity principle for waste transport, and reforms to the waste levy 
system. According to the Council they are making sure they comply with strict licensing requirements 
to avoid fines and prosecution. License requirements force the council to adopt various waste 
practices such as checking pollution due to waste by using the pollen index, and reporting to the EPA; 
and they do whatever accounting is required for licensing such as measuring pollution level of near by 
stream , measuring pollution level of near by land , measuring  emission level due to landfill. 
 
4.5 Conclusion 
This chapter described the case site and why it makes a suitable choice for this study. The chapter also 
set out the background to the site, including the Council’s organisational structure, aspects of the 
accounting functions and the regulatory framework in which the Council operates.  The next chapter 
presents the findings to the data analysis.  
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CHAPTER 5: FINDINGS 
5.1  Introduction 
This chapter provides details on the practices that exist in the case study Council, and provides 
answers to the two research questions posed in Chapter 3:  
RQ1. How does an Australian regional council apply FCA in waste management 
practices? 
RQ2. Why does the Australian council deviate from normative FCA practice?  
The central underlying focus is the implementation of FCA within a large regional council, 
recognised for its rich natural biodiversity and ecosystems. This chapter describes how the Council is 
currently undertaking FCA for waste management as indicated by and contrasted with the normative 
literature. The varying institutional pressures and obstacles, both external and internal to the Council, 
are highlighted in this chapter, and the ways in which they impact implementation of sustainable 
waste management accounting practice are discussed. This chapter addresses how and why FCA in 
this Council deviates from the normative models of FCA. 
This chapter is confined to the identification and discussion of existing waste accounting 
practice and identifying the practice gap with the normative literature on FCA. Chapter 6 will discuss 
these findings and the reasons why the practice deviates from a theoretically-proposed FCA. The 
institutional theory literature is drawn on to help explain the barriers that exist. 
5.2 Current waste accounting practices at the Council 
In order to answer the first research question, an examination of the existing waste accounting system 
was conducted. As outlined in Chapter 4, the exploration phase of this study aims to provide details 
on the extent to which FCA is practiced. Thus, the following needed to be identified for this 
investigation: 
 Who is involved with waste accounting 
 How waste accounting is performed  
 How costs are identified and allocated and apportioned to the system  
 What costs are included and excluded from the system  
At the time of the present research, much of the waste accounting was carried out by non-
accountants in the Council, since the integrated Planning and Finance Department does not get 
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involved with waste costing details, aside from the high level allocation of costs in the budget. At 
present, waste accounting in the council is performed by the Program Leader, Sustainable Waste & 
Resource Management. 
In addressing how waste accounting is performed, the researcher also explored the council 
perceptions relating to FCA for solid waste management. As indicated earlier, strategic intent exists 
for implementation of FCA practice, as identified in the council’s Waste Avoidance and Resource 
Recovery Strategy statement. In this strategy, they refer to ‘True Cost Accounting’ (interpreted by the 
researcher as a contribution to FCA), given its links to waste management.  This helped to determine 
possible inclusions and implementation issues described later in this chapter. 
The initial interview with the CFO helped the researcher to further understand the role the 
accounting department plays in waste management. During the time of the interview, the CFO was 
acting as a Program Leader, Sustainable Waste & Resource Management, in addition to his normal 
duties in the absence of this manager. The CFO opened a spreadsheet to show the researcher, which 
provided a calculation of cost per unit of solid waste. Although the Planning and Finance Department 
only dealt with the high-level numbers for the development of the budget, he obviously understood 
the detailed basis from which the numbers were derived. He explained the existing accounting 
treatment for solid waste that they use, describing it as: 
… a very basic spreadsheet listing all the operational expenses and then putting the 
numbers next to it and having a tally at the bottom of what it costs; and then having 
another sheet which looks at how it’s more on our pricing structure, how we charge 
our customers for different types of waste material, and having, I guess, principles 
around that where we charge less to encourage resource recovery, so there’s 
financial incentives, and more if they’re bringing it in mixed waste and we have to do 
more work with it… [CFO 1].  
The CFO reiterated that the integrated Planning and Finance Department is responsible for 
financial accounting for reporting only. Therefore, they are not involved with sustainability 
accounting practice for solid waste, which requires detailed work, hence the allocation of this job to 
the Program Leader, Sustainable Waste & Resource Management (Manager 5). In further interviews 
with Program Leader, Sustainable Waste & Resource Management she explained how the spreadsheet 
of waste cost was previously developed by the Waste Leader Resource Recovery, and that the overall 
system had not changed since 1993. However, she (Manager 5) took the initiative to bring together 
the entire process of calculation into a single spreadsheet for improved overview of the accounting 
details: 
…I have simply interpreted and adjusted it for my use from the previous person who 
ran the accounting …. two or three years I’ve been using it – and its predecessor, 
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which was really very much the same, but I’ve just done some formatting and brought 
it all into one file rather than multiple files, that’s been around probably for 10 years 
or more – well, probably actually since 1993 when the Local Government Act came 
in to place, it required us to be transparent in how we were recovering costs… 
[Manager 5] 
She explained that this will be further refined with the introduction of any future EPA request 
for carbon emissions data: 
…No, it wouldn’t be very much change, it would simply be another line item for 
future use to be put aside into a reserve for that money, so for that money to be 
available in 10, 15 years’ time, it would simply mean each [Manager 5] 
Further this manager explained the procedure for carbon pricing. The council budgets for a set 
quantity of waste to be generated each year from different sources and multiplies that with the carbon 
co-efficient.  The value of carbon coefficient depends on the density of the organic substance. Finally 
this figure is multiplied with the carbon price given in the gazette. Given the carbon price has not been 
adopted by the new Federal Government, at this stage she (Manager 5) registers the cost in the 
accounts as zero but plans to keep it within the spreadsheet in case of future changes to regulations.  
That’s in my spread sheet as well, another sheet behind it, of working out how many 
tonnes of waste we expect to get from various sources, and the type of waste that is, 
so high organic has a higher co-efficient – a carbon co-efficient – and then 
multiplying that by what was to be the carbon price, so $23 originally, and it went up 
each year after that, and that was gazetted the actual carbon cost for the first three 
years of the programs. [Manager 5] 
Thus, the present accounting system uses a simple cost accounting technique maintained in 
the accounting spreadsheet. It relates to the cost of running waste management operation, rather than 
costing for the full life cycle of solid waste operations. The Council uses this cost to determine their 
‘reasonable cost’ calculation for ratepayer waste charges. This includes all the operating costs of 
collection of solid waste and replacement cost of bins: for example, future provision of a replacement 
garbage bin over a period of 30 years. The total cost was divided by the volume of waste to calculate 
reasonable cost per tonne of waste. This spreadsheet is also used for budget purposes for waste 
management in the council: 
Again, we use it for budgeting, but the EPA spreadsheet has similar line items, and 
we’ve set it in our own spreadsheets, and it’s got quite a lot of tabs on it, or sheets on 
it, because it has all the workings behind. There’s sort of one or two main sheets that 
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have the whole calculation in there, but there’s all workings behind how we got to 
those individual line items in the file as well, so you’ll see all of that. [Manager 5] 
Therefore, at this moment the spreadsheet used for revenue and expense budgeting is the 
same as the costing sheet for solid waste. This is given the statutory requirement that income obtained 
from charges for domestic waste management must be calculated so as to not exceed the reasonable 
cost to the council of providing these services. It appears that the council is more concerned with 
maintaining a spreadsheet that will help them calculate a fair and reasonable cost for ratepayers. Since 
FCA is not mandatory, but only a recommendation, the strategy of the council is to develop 
reasonable cost based on the budgeting exercise. Thus, there is a fine line to be observed over the 
boundaries of FCA, as any incentives to allocate higher costs associated with externalities to increase 
revenue might be argued as ‘unreasonable’ by ratepayers. 
5.3 Views about FCA and the TIER approach 
Understanding the internal views on FCA and the different tiers of cost categories would contribute to 
understanding how costs are identified and allocated and apportioned to the system and what costs are 
included and excluded from the system.  
While there are the broad recommendations by government on FCA, at present there is no 
standard definition or practice guidance for the use of FCA within councils. At the present moment, 
there are no guidelines available other than the State EPA-developed calculator, which is a simplistic 
one: 
…but there isn’t anything around accounting for the operation of landfills that I’m 
aware of, other than the State Government’s calculator which is fairly simplistic. As I 
say, we already had all of those things accounted for, so… [Manager 5] 
Further discussions on the State EPA FCA software were held with Manager 3. He explained 
that they have had formal training in this software (a simple Microsoft Excel spreadsheet program). 
However, to use the software developed by the EPA, and to extend FCA as the normative literature 
suggests, there is a need for a fair amount of data. The EPA requires a massive database, and it can 
only be standardised when input-output analysis improves at the Council level, as explained: 
There was a true cost of landfill tool that was developed by the EPA. In terms of real 
full cost accounting, it's a fairly basic sort of model. It doesn't look at more advanced 
environmental impacts or social impacts, but mostly attempts to capture all of the 
financial impacts associated with the landfill across its whole life from establishment 
to remediation and ongoing management. But is perhaps a little bit light in capital 
earning environmental costs. [Manager 3]. 
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According to the  Business Sustainability Project Officer (Manager 3), FCA for a council is a 
financial cost calculation of waste management. He provided his opinion during the interview,  
I think it comes down to your definition of full cost accounting and I'm sure you've 
seen it where we have a sense of financial costs and we call that full cost accounting. 
[Manager 3]  
The regional Council at this moment has not used the FCA program. They use a separate 
spreadsheet as mentioned by Manager 3 and Manager 5 above. At this stage, the Council uses the 
EPA FCA calculator only for comparison with their budgeted waste cost. Compared to the proposed 
framework in the present thesis, this regional Council’s accounting practice and data capturing is 
confined to operational costs only. Upfront cost, rehabilitation cost, contingent costs, externality 
measurement and social costing are not directly part of the calculation. This is highlighted in the 
discussion that follows. In other words, the Council has to collect considerable data that meets Tier-0 
to Tier-2 descriptions and other data that meets Tier-3 to Tier-5 cost categories in order to complete 
FCA for solid waste. 
The researcher was provided with the new State EPA guidelines on FCA, but it was difficult 
to comprehend what their long-term strategy for this accounting methodology. The Business 
Sustainability Project Officer Environmental Sustainability (Manager 3) clarified that it is “new 
ground” for them and there is a need for closer communication with various departments. For 
example, the Environmental Sustainability department has to depend on the Planning and Finance 
Department, as the latter is responsible for proper allocation and apportionment of sustainability-
related costs in the budget. These are considered separate costs and cost centres, with the varying 
sustainability-related impacts and associated expenses across the various cost centres not yet being 
considered in the FCA analysis. This is shown in the budget (Table 4.1, Chapter 4), with social and 
environmental expenditure reviewed by the council independently with little interaction with waste 
management or formalised FCA reporting. There are potential issues relating to the ability to 
negotiate, based on accounting knowledge. This is because while accounting for waste is being 
performed, it is however others within the organisation (non-accountants) that are doing this work. 
The Program Leader from Resource Recovery and Waste Management services indicated that she has 
the role to provide cost accounting data: 
…I’m doing something, just not understanding it in the same way as an accountant 
would probably. [Manager 5] 
After this initial interview discussion of how waste accounting is performed, further details 
were gathered by examining the items that were included or omitted. The interviewees were asked to 
refer to the detailed earlier completed questionnaire (see Appendix 6b for the detailed research 
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instrument) to identify the differences between current practice and the items listed in the framework. 
This also helped to generate further discussion as to why practices deviated from normative 
expectations.  
5.3.1 Usual Costs (Tier-0) 
From the detailed questionnaire provided to the managers prior to interview (Appendix 6b), it was 
clear that most of the usual waste management costs collected were part of operating cost such as 
supply of utilities, electricity, telephone and telecommunication services etc. Therefore, most of the 
historical cost of waste management is collected by the council and transferred to the spreadsheet.  
… Other than that – we’re recovering the cost of operating the sites, yes, the current 
costs of operating the sites... [Manager 5] 
This finding is consistent with Qian, et.al. (2011) who claimed that most of the operational 
costs of solid waste management are included within the accounting system, whereas other 
externalities remain non-monetary and are frequently ignored.     
During the interviews it was identified that the waste and support service department has to improve 
their  understanding  in depreciation accounting. They do not account for depreciation of certain 
assets such as built assets and landfill liner due to of some practical difficulties of charging 
depreciation. A landfill liner is a built asset. That is, once it is used it is buried under the waste and is 
not available for further use. Given the council cannot reuse it, a new liner is required. As a result, the 
depreciation doesn’t apply in the same way. 
 When asked for the reason for this, it was replied that, 
[it]’s just never been done, so it’s not done. Yeah, no, we’re getting started on the 
asset depreciation costs – sorry, the built assets – landfill liner and so on. [Manager 
5]  
Overhead allocation in the council’s waste management operation also appears to be based on 
some arbitrary basis. During the interview with the CFO 1 it was identified that corporate overheads 
were allocated incrementally, based on rough estimates that is based on  certain percentage they have 
derived but could not froduce any sourse of such calculation. The Council has no cost accounting 
department to provide the details, nor do they take a zero-based budgeting approach. Instead, the 
allocation exercise requires all departments to set an appropriate basis( a detailed spread sheet based 
exerciseis required  based on either number of man power worked,or based on certain number of 
activities,or energy consumes, time spent  in developing strategy ) for their individual apportioned 
costs, largely performed as incremental budgeting. Any cost control exercise remains within this 
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budgeting exercise. There is also the potential for some hidden sustainability costs if lumped with 
corporate overheads and not segregated, as these costs are reasonably high: 
… Probably just a rough estimate, 16 percent… corporate overheads. [Manager 1] 
During the interview with the Business Sustainability Project Officer (Manager 3), he 
expressed his views in this respect: 
…But I guess the grey area is in more like shared resources. We have a fleet that 
serves waste outcomes, but it'll serve other outcomes at different times and how do we 
capture and proportion those chunks of the asset's life that aren't wholly devoted to 
waste? They're probably the more challenging ones aside from the less financially 
solid stuff like social and environmental costs… [Manager 3] 
The response of the Council revealed that the collection of physical data for solid waste in the 
council is quite good, and rigorously performed for ratepayer disclosure on charges. However, in 
general, the waste management costs are treated as expense items, rather than activities. At this stage, 
the extent to which each activity and functions are interrelated remains siloed within the individual 
cost centres. Thus, the impact of each activity undertaken on waste management functions for better 
allocation and apportionment of cost is not necessarily being performed. Currently, there is a certain 
amount of waste being diverted for recycling and reuse. Nevertheless, the Council has reviewed other 
innovative exercises (for example, waste to energy (WTE) alternatives to landfill), with plans to 
include Pyrolysis (energy from waste technology) and gasification (energy from waste technology) at 
a later date. 
5.3.2 Hidden Costs (Tier-1) 
It was found that upfront cost components are not taken into consideration in the spreadsheet. When 
asked, Manager 3 answered:  
“…we don’t have any upfront costs any more anyway,” but that’s right.  
A further investigation regarding the absence of an upfront cost component from the 
spreadsheet revealed that the story of landfills in the region goes back to the 1950’s and 60’s. In some 
cases it goes back longer. The interviewee explained to the researcher the history of evolution of the 
Council landfill, which meant that the Council inherited the land free of cost, which is why the 
Council does not consider the cost of land (upfront cost). However, he opined that there is a need for 
consideration of land acquisition cost at lowest price plus logistics cost as an opportunity cost, to 
come to the true cost of landfill: 
…. So a lot of our landfills are historic. They've been going for 60, 80 years, in some 
cases longer … isn't as old as that, but still, it's been around - back in the day when 
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you had a valley you'd just start chucking stuff in the valley and then you've got a 
landfill, no problems. So they're that sort of age, and while that sort of management's 
totally inappropriate now obviously, and we now have modern practices, we still 
haven't, I'm sure, captured the true value of the thing in terms of land and those sorts 
of things, as though we would have to recreate one and start afresh. We don't think 
about it from the perspective of, if it was full tomorrow and we had to create a new 
one, what's the space actually worth, and as we wouldn't be able to create a new one 
we wouldn't get approval up here. It's probably worth whatever the lowest price 
someone else would be prepared to charge us from just a purely financial 
perspective, plus the cost of the logistics to get it from up here to wherever they are… 
[Manager 3] 
Rehabilitation costs are sometimes termed back-end environmental costs. These are future 
costs incurred at more or less well defined points in the future, and such back-hand costs could be 
overlooked if they are not documented well. The rehabilitation cost at this point does not include 
future rehabilitation cost. It is clear that Council is not capturing future cost / back end cost such as 
the rehabilitation cost of landfill, amortized closure and post-closure care, amortized oversight and 
support services, final site grading, cap and re-vegetation, expected cost of long term post-closure and 
maintenance, expected cost of the landfill site, and facility replacement. These findings are consistent 
with the findings of Qian and Burritt (2007) and Qian, et al., (2011). All interviewees recognized that 
these are important, but not yet taken into consideration. 
During the interview with the CFO 1, he opened up the Excel spreadsheet maintained by the 
Council for costing waste management charges, and said “… I can’t see any of these future costs 
coming through”.  Subsequent interviews confirmed that the Council was not including the 
rehabilitation cost at the time of the study. The Program Leader Program Leader - Sustainable Waste 
& Resource (Manager 5) said future cost is difficult to predict but that this exercise is being 
considered. Management has not yet decided whether the current landfill should be closed and capped 
or a new transfer station is to be developed. This is why rehabilitation and other future costs are not 
yet taken into consideration in the spreadsheet: 
… future cost – the future rehabilitation or change of the site to suit whatever comes 
in the future - that’s not in there. So whether it’s building a new transfer station at 
[place name
8
] or the capping and closure of the actual landfill at [place name], 
that’s not in there yet. It should go in there, but again, we would need to know what 
                                                     
8
 Name has been removed for reasons of confidentiality.  
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exactly we’re going to do with the site to know what it would cost us to be able to put 
it in there, so it’s not there yet. That’s the only thing that I can think of… [Manager 
5] 
According to the Business Sustainability Project Officer, the Council is factoring simple 
aspects such as revegetation, but not thoroughly:  
… Whether we do it as thoroughly as we should, I'm not so sure there…  [Manager 3] 
5.3.3 Contingent Liability Costs (Tier-2)  
Similar to the above discussion, many contingent liabilities are also not yet taken into consideration.  
It was explained that the new FCA spreadsheet called for by the EPA will determine current carbon 
emission impacts, but at this stage, probable future emissions from the landfill, cleaning cost and 
other future impacts have not been taken into consideration, since these are difficult to predict. 
According to the Business Sustainability Project Officer, Environmental Sustainability: 
… For the more complicated things such as emissions, for example, it is in a little bit 
of an uncertainty. We had done that, which is why we've got these funds in reserve, 
and we should probably - and we are feeding that into our strategies about the 
ongoing management of the things. We're installing gas flares and those sorts of 
things so that we won't face that sort of liability in the future. But we're not actually 
accounting for it financially at the moment… [Manager 3] 
During an interview with Manager 1, the term ‘booked service contingency’ was mentioned 
as part of the calculation. Booked service contingency is related to the collection of bulky waste such 
as fridges, and distributing these to people who want them for free or at minimum charges. The 
council conducts these collections twice a year: the residents of the regional city council area ring the 
council to book a collection, and the council manages the transfer of collected goods to the transfer 
station: 
…so what the booked services is, we used to have - we’d go down each one of the 
towns and we used to say you can put out your bulky waste, fridges and stuff, and 
we’d go through each town. You say September, we’re going through [Region 1], 
[Region 2] November or something. We’ll go through, do all those sort of things. But 
now we have what’s called the booked service, which is a little bit cheaper for us. 
You have got two booked services a year, so you can ring up and say I'm moving out 
of the house, I want to get rid of the fridge. We go and pick it up, and you can have 
two of those for free, or you can have more if you want to pay. So rather than we do 
every single street, they just ring up and we sort of manage it. It’s more a booked 
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service rather than a complete service of the full town, that’s what that is. I can’t see 
any of these future costs coming through. Yeah. I'm not sure where she (Manager 5) 
factors those others. I mean, she’s got the loans, but none of these impacts on 
environmental… [Manager 1] 
According to the Business Sustainability Project Officer, waste has the potential to generate 
surprise costs. During the interview the term ‘surprise cost’ appeared several times. Various surprise 
costs were mentioned such as environmental disaster, future remediation cost, or bushfire, which 
could impact the waste management operation. It was identified by the Council that failure to capture 
this cost can create a financial disaster and distort the waste budget exercise (Manager 3 interviews). 
However, this is not the conventional type of contingency cost. Through FCA, the Council would like 
to mitigate the potential for surprise costs (as reiterated in Manager 1, Manager 3 and Manager 5 
interviews).  As an example of this, two years back, in 2012, the regional city council suffered a major 
environmental setback through bushfire. At that time the Council had to accept waste affected by 
bushfire in the region. In a publicly available YouTube video the Mayor of the council stated that 
“that small regional facility was never meant to cope with something on the scale that we are seeing 
now. And unfortunately X tip is full to the brim” (reference not disclosed to maintain confidentiality). 
According to the Business Sustainability Project Officer: 
…So there's a single event that can distinctly change the profile across the year, and 
that's a shock for council. So avoiding those sorts of things is probably first and 
foremost in keeping contingencies in place to manage that appropriately. [Manager 
3] 
5.3.4 Less Tangible Costs (Tier-3) 
The less tangible costs (tier 3) are costs relating to the community, such as community education and 
engagement cost related to waste and environment.  For example, in this case setting, the 
Sustainability Engagement Officer’s role is to educate people inside and outside the council, on the 
awareness of waste on the environment. The Councils’ CEO encourages engagement with the 
community to raise awareness on activities that impact the environment and biodiversity, including 
waste related impacts.  These activities are part of the category “Less Tangible Costs”.   While related 
to the category/line item community engagement they could have been apportioned to waste 
management. 
During the interview, the spreadsheet for waste cost exhibited by the CFO did not include costs 
associated with corporate image as a separate line item. It appears that these costs are lumped with 
corporate overheads. They are also borne by separate costs centres, as indicated by the following 
  
72 
 
comment from the Program Leader, Natural Environment, Strategy, Science and Environment 
(Manager 4): 
…part of our team is our sustainability engagement officers. So they're traditionally 
what we'd call environmental educators, or these days they're called sustainability 
education officers, or actually they're now ECO. They're environment education and 
communication, so the idea's also to get the messages out, awareness raising and 
running programs with young people through our Connect with Nature program.… 
[Manager 4] 
…The other program we run is with residents… people tend to have more of a sense 
of place and an ownership for their little village, so what we found is by engaging the 
community in our own programs and these whole of catchment programs and funding 
them, and getting I guess that commitment to enough on ground runs and wins, so 
that we can get up to kind of, like, a level of sustainability within its own 
environmental side of things. [Manager 4] 
While these comments from Manager 4 demonstrate that there is great attention to ecosystems 
and biodiversity and the Council image, this cost centre expenditure is not associated with the waste 
cost calculations.   
5.3.5 External Environmental Costs (Tier-4) 
This cost includes accounting for externalities due to solid waste, which were previously borne by the 
natural environment and society but are now coming under heavy scrutiny (as indicated in the opening 
scene setter of Chapter 1). The biggest concern for communities regarding landfilling operations are 
adverse natural consequences, such as ground water, surface pollution, air pollution, soil pollution and 
loss of amenity (Dunnet, 2004).   
Regarding the external environmental cost component (externality), the list of 40 ecological 
data was developed (see Appendix 6b). However, aside from the physical carbon emissions 
calculation, none of these are specifically collected by the Council for the purposes of waste 
management accounting. They are, however, part of the Natural Environment, Strategy, Science and 
Environment Manager’s domain, as highlighted with separate costs associated with maintaining the 
environment, including any Council waste generation activities. This manager explained his role: 
I've got a really long portfolio. It's natural environment, science, strategy and 
engagement. So we run the monitoring component, so we look after all the 
waterways. We do the monitoring of water quality health, both recreational – again, 
also biodiversity. So probably our biggest actual monitoring of biodiversity is using 
aquatic macroinvertebrates, so we go out and monitor up to 50 sites throughout the 
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[council region] every year and we assess the health of the catchment and the health 
of the waterway based on the biodiversity, the richness and abundance and sensitivity 
of the aquatic macroinvertebrates, the insects, the chironomids, the crustaceans. 
So we've got some reports and we're quite welcome to share those with you. So we try 
to come up with an assessment, but more importantly look for the long term 
trends…our unique geology, in that as our creeks flow down the escarpment they also 
carve through the sandstone, and so immediately even pretty near the urban footprint 
you start to get a pretty good riparian zone, a good buffer zone: so that's really 
important for protecting from urban runoff… So we monitor in dry weather or wet 
weather and things like that. So I can give you copies or show you the links to those. 
So we do monitoring. We also in the environmental science component, we do all of 
Council's assessment Part 5s. So when private individuals or big developments are 
having - you have to….go through all of the different environmental assessments as 
part of that. If Council's doing work itself it can do what's called a Part 5, where you 
look at the different potential environmental impacts and ways to mitigate those. So 
our team has developed and it's looking after the Part 5 internal environmental 
process for Council on ground works. So that involves just about anything that 
disturbs the soil, that makes a potential impact. So our team looks after that. 
[Manager 4]  
The environmental and social factors are not explicit but remain within the cost centres. 
According to Manager 5, within the FCA methodology for waste management the Council interprets 
environmental and social cost factors around legislative requirements, including licence compliance, 
which translates to a cost. The environmental cost acts as a boundary-related activity associated with 
containment of waste pollution, which means Council’s only direct environmental and social costs to 
waste management are compliance costs to keep the landfill licence active. When studying the table 
of external impact-added costs (Appendix 6b), most of the externalities were not monetized by the 
Council. While physical measurement of emissions is being undertaken, the financial quantification of 
damage due to solid waste has not really been undertaken, aside from carbon emissions liability cost. 
In 2014, this cost was excluded from the cost sheet, since the new Federal government removed the 
burden of carbon tax liability: 
Not this year now, because it’s been repealed as of July 1 this year, so we removed it. 
So it was there, we did have it there, and then we’ve backed it out and changed it to 
zero. [Manager 5]  
When the manager was asked how she measured the carbon emission cost, she explained:   
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...that’s in my spreadsheet as well, another sheet behind it, of working out how many 
tonnes of waste we expect to get from various sources, and the type of waste that is, 
so high organic has a higher co-efficient – a carbon co-efficient – and then 
multiplying that by what was to be the carbon price, so $23 originally, and it went up 
each year after that, and that was gazetted the actual carbon cost for the first three 
years of the programs. [Manager 5] 
When the question was asked regarding quantification of other environmental and social 
impacts in FCA for waste management, the Business Sustainability Project Officer replied: 
… In terms of quantifying it, I don't think we've done any work… I mean, water 
impacts, we have the financial data required to remediate the water impacts to our 
license conditions. But that's not pure water. That's within an acceptable level of 
environmental discharge. It's not impact free. That's what I'm trying to say. So yes, I'd 
say it's limited still. [Manager 3] 
According to Manager 5, landfill impacts for sound, dust etc. are all covered in the license to 
operate the site. Any expenses incurred to control the damage due to landfill, such as a water tank to 
control dust, have been taken into consideration; for sound theu have control over operating hours. 
Council spends heavily to protect the environment from waste management impacts outside the 
boundary. By paying for a landfill licence, the Council has the right to pollute within the boundary. 
This is why the Council does not consider external damage cost for landfill. Any external damage 
caused, such as low sedimentation due to waste pumping, is not taken into account, since it is outside 
the licence condition:  
…captured within our licence… The licence allows us to damage, I suppose, you 
know, we’re paying a licence fee to pollute some say, so as long as we’re within those 
guidelines, within what we’re allowed to do, then we wouldn’t be paying to 
rehabilitate, something like that. But of course, what the licence says is we can’t 
impact anything outside the site, whether it be land, water, groundwater, air, we 
can’t impact outside the site, so we spend a lot of money on the site to make sure 
everything is contained within the site, so we’re already paying for the environmental 
damage by ensuring that there’s nothing goes beyond the boundaries. [Manager 5] 
Therefore, although other ecosystem and biodiversity monitoring costs are being incurred by 
the functioning of other cost centres, the environmental cost component used in the Council’s FCA 
methodology is more of a prevention cost component, determined based on licence condition.  
External damage cost due to waste is not part of measurement. Details in relation to the landfill 
costing calculator are provided in Appendix 8. 
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5.3.6 Tier-4 extended with natural capital accounting for biodiversity and ecosystem impacts 
During the interviews with Managers 2, 3, 4 and 5, it was identified that biodiversity impacts are 
captured through the Development Application (DA) process. Whenever there is a tree clearing, the 
Council has to demonstrate that they have replanted somewhere else equivalent vegetation, known as 
vegetation credit, and the cost involved is recovered through the DA process. However, the cost 
associated with the vegetation management plan comes under the ongoing cost of operating and 
maintenance costs. As indicated in the sub-section above, the nature of accounting, that is, valuation 
of real damage of biodiversity due to waste, is limited in scope for the Council. Through the DA 
process the Council develops impact statements, and recreates local species, which might not be 
ecologically endangered communities but at least proximity communities. These costs appear in the 
spreadsheet as remediation and maintenance expenses: 
We have what's called... a natural asset plan, and part of that is valuing the natural 
assets.  Now as you know, traditionally natural assets have been way undervalued, 
they're just taken as free and ecological services, and so quite often because they're 
not given that same economic value they get destroyed because no one's putting a 
same dollar value. But you know behind the scenes that they're critical for providing 
oxygen or providing fresh water, so not just ecosystem services. 
But because most of our asset plans and our focus on built infrastructure we've had to 
come at a better value in our natural assets in that same kind of framework, so that 
they could be costed in a similar manner. So we tended to apply the cost of 
restoration, so what it would cost us per hectare to restore in terms of planting out 
and the labour involved and restoring a habitat. So it's not quite capturing the full 
value of the ecosystem services, but we have been able to put a monetary value on 
some of our natural assets. The ones that have a - like the walking tracks, are a little 
bit easier because you can actually put a cost per metre to restore, like, the stone step 
and stuff like that. 
But how do you value a hanging swamp with a peat layer that took 20,000 years to 
develop?  I mean, if that gets destroyed you're not going to rebuild it in 20,000 - I 
mean it'll take another 20,000 to get it back to that same functioning as a big sponge 
that holds water up. So it's a little bit trickier, and I'm not saying we've got it perfect. 
We actually have some research being done by the CSIRO, so we've just engaged 
them and they're going to be looking at the valuing of our natural assets, and they're 
going to be doing that work in 2015. So come back next year and I can give you an 
answer. [Manager 4] 
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At the same time, questions about how to capture the biodiversity and ecosystem impacts on 
local community raise some challenges: 
The nature of the works are also fairly limited in this case… don't think we have the 
answers for that. I mean, leachate impacts, how do we measure that: I guess damage 
to environmental systems, but it's very broad isn't it? It comes down to nutrient 
profiles in water and weed impacts and biodiversity impacts. So I don't think we know 
yet how to account for that. [Manager 3] 
5.3.7 Tier-5 extended with social impact costs  
From the broader Council perspective, society and the environment are very much in tune. This was 
evidenced in discussion with Manager 4: 
With that listing came additional, I guess responsibilities for stewardship, and it was 
really driven primarily through our community. Our community were the ones that 
really pushed for the increased environmental protections that are afforded through a 
World Heritage listing. 
The community, to their credit, was instrumental in getting the first national 
parks…established here… because people recognise it as a beautiful place and they 
want to protect it for future generations. So people choose to live here because they 
like the values, the environmental values, and because of that we have a very active, 
passionate community, which I don't think you could even necessarily find or at least 
not in the numbers I think that we have here. 
So to give you an example, we've got a number of conservation volunteer programs… 
we've got 65 Bushcare groups…25 Landcare groups…Streamwatch 
volunteers…Trackcare volunteers that look after climbing sites, downhill mountain 
bike sites, things like that. So we're very, very fortunate in that we have people that 
are willing their own time on the weekends, volunteer, as well as a huge 
environmental network [including] NGOs that focus on the environment. [Manager 
4] 
However, from the FCA and broader sustainability literature, while various social impacts 
were identified as useful to include in FCA for waste (i.e. costs associated with loss of agricultural 
land, loss of residential area, loss of livelihood, relationship costs, loss of aesthetic beautify, loss of 
amenity), none of these costs are part of the Council’s FCA spreadsheet. As informed by Manager 5, 
this is “not done by waste teams at Council”. Thus, we observe that there is a substantial difference 
between the normative accounting framework (Appendix 6b) and actual FCA practice for solid waste 
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management. For example, upfront costs, rehabilitation costs, and contingent costs and external 
impacts are not a part of their waste calculation, even though they are actively being accounted for 
other purposes. This was explained in terms of true costs incurred: 
… it translates into a monetary cost, so although they’re accounted for, to us, it’s 
accounted for in a dollar figure rather than anything else because it’s an actual cost 
to us. [Manager 5] 
Then she added, 
… What you’re looking at is the environment and the social as well, but for us that 
translates into monetary, because we interpret the environmental and the social 
around our legislative requirements and our license compliance requirements, which 
translates to a cost to us to comply with those things, it’s an expense. [Manager 5] 
And, 
… I'm sure you've seen it where we have a sense of financial costs, and we call that 
full cost accounting. [Manager 3] 
It was clarified in discussions that the primary motivation for using FCA by the Council is 
that they would like to ensure that there is no unbudgeted expense left out that could turn out to be a 
burden or surprise cost: 
…we don’t have an unbudgeted expense as a surprise to the council that they have to 
pay for, so it’s making sure that everything is accounted for so that we have budget 
aside to pay for that expense, yeah, and income brought in to pay for that expense. 
[Manager 3] 
A picture of FCA has been presented in this first section of Chapter 5. While many costs and 
expenses are undertaken to maintain a sustainable environment for their ratepayers and the broader 
community, these outlays appear in other parts of the business. Nevertheless, the approach toward 
FCA taken in the Council is to assist in decision making. It was summarised that FCA is:  
…used to demonstrate the value of diverting waste from landfill, so as an avoided 
cost, so when we’ve got the full cost accounting and we’ve captured everything, we’ll 
be able to say ‘Okay, therefore that costs $X to put a tonne of waste into our landfill’, 
which means if we divert or recycle a tonne of material away from the landfill we’ve 
avoided that cost; that will help in the business case for recycling or resource 
recovery. [Manager 5] 
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The extent to which the Council’s FCA meets the normative prescriptions is somewhat 
reduced, with reasons for the deviation in practice discussed further in Chapter 6.  
5.4 Conclusion 
The analysis of interviews and documents reveals that the Council had begun to implement the EPA 
FCA and had developed an Excel spreadsheet for the purpose of waste management and landfill 
costing. However, although these costs are potentially captured in other areas of the organisation, the 
spreadsheet does not include upfront costs of landfill, remediation costs, external environmental costs 
and rehabilitation costs for landfill. The landfill costing calculator (Appendix 8) provides some 
insights along with the other discussion over accounting practices which help to understand the 
differences between the normative FCA and actual accounting practice in the Council. 
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CHAPTER 6: REASONS WHY PRACTICES DEVIATE 
FROM A THEORETICALLY PROPOSED FCA 
MODEL 
6.1 Introduction 
The purpose of this study was to investigate the existing FCA practices for solid waste management in 
an Australian council. Given that FCA is recommended practice, the first part of the study involved 
examining how the Council applies FCA in waste management practice.Although FCA is not 
mandatory, council members have been trained by EPA and provided with the necessary software to 
prepare FCA accounts for solid waste to improve the recovery of full costs. With budget constraints 
and State governments encouraging councils to become financially sustainable, improved recovery of 
costs can contribute to improved management of budgets.Recognising that the Australian State EPAs 
have provided FCA guidelines for councils to follow, the second stage of this study investigated why 
the Council’s practices deviate from the normative expectations. Normative expectations have moved 
beyond the simple Tier 0-3 boundaries as originally proposed by Tellus Institute (1992). This second 
part of the research was exploratory in nature, investigating existing institutional pressures at macro 
(societal) and micro (organisational) levels on solid waste management and its impact on accounting. 
This area is investigated through the framework presented in Chapter 3. 
6.2 The differences between normative FCA and actual practices 
As indicated in the previous chapter, there was a difference between normative FCA and actual 
practice in the Council. This is explained in the following Table 6.1 and used as a basis for 
investigating the underlying reasons for this difference.  
Table 6.1: Differences between Council’s waste accounting and normative accounting 
Cost Description Normative framework  Council waste accounting 
practice  
Direct cost  Upfront cost  No upfront cost 
Annual operation (at the 
landfill site) 
Maintenance cost, salary, 
depreciation etc. 
Yes, taken into consideration 
Back end cost Future cost for rehabilitation  Not yet taken in to 
consideration 
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Less tangible cost Expenses incurred to improve 
public image for example 
environmental awareness 
programme 
Taken as a general overhead in 
financial accounts but not 
apportioned to waste 
spreadsheet 
Environmental focus cost 
(including biodiversity and 
ecosystems costs) 
Emission and damage cost, 
amenity cost per tonne of waste 
Not yet taken in to 
consideration 
Social impact-added cost  Loss of agricultural land, Loss of 
residential area, Reduction of 
house price, loss of aesthetic 
beauty 
Social impact study due to 
landfill is pending  
 
The findings presented in the previous chapter suggest that the definition and concept of FCA 
remain in a simplified format. This is largely because the Council and EPA’s recommendations 
exclude social and environmental aspects from FCA and waste accounting decision making. FCA, in 
the case of the Council, is largely the result of the development of a financial cost, based on the true 
incurred operational cost of providing the landfill service. Even though sustainability impacts are not 
ignored in overall operations, they do not form part of the accounting system.  Further discussion and 
details of why practices deviate from the normative FCA is provided in the following sub-sections of 
this chapter.  
6.3 Legislation and political pressure for FCA: Coercive pressure   
Over the past few decades, landfill regulation has tightened considerably (Qian et al., 2013). To a 
large extent these changes appear to be the product of an improved understanding and value shift 
relating to the potential environmental and social impacts of landfills. Because of the World Heritage 
status of the region, there is no land in the Council area deemed suitable for another landfill. Hence, 
there is pressure on the Council to improve waste management operations to avoid waste from 
dumping. This comes from many areas: government and agencies such as EPA, community, and other 
councils that are meeting the challenge. The Council provided the researcher with a Waste 
Management Strategy booklet for 2015-16 in which varying institutional pressures were identified 
and summarised, listed here according to the framework of institutional pressures identified as 
follows: 
 legislation (political pressure)  
 community pressures  
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 peer council pressure  
 financial and technological pressure  
Various stakeholders and society exert these formal and informal pressures on the Council (Schübeler 
et al. 1996, Wilson et al. 2001, Harwood et al. 2011, Popp, 2011,Qian et al. 2011)  
They present as coercive, mimetic and normative institutional pressures within which the 
waste management and accounting functions are played out. Following a content analysis of the 
documents provided, the framework of issues was then discussed in terms of the relationship to FCA 
implementation with interview respondents. 
As highlighted in Chapter 5, FCA in the Council under study is still in the early stages of 
refinement, and only captures some of the easy to quantify measures associated with legislation, 
licence to operate a waste utility, and other emerging climate change issues such as carbon emissions 
to determine the carbon liability. This is quite different to the FCA proposed by the normative 
academic literature. In terms of the waste reduction target, there is no compulsory rule in the 
legislation that dictates to councils to achieve a certain percentage of resource recovery in terms of 
quantity. The Council was, however, found to be making a significant effort in this respect, but not 
accounting for the actual cost of recycling or any projected cost for next year: 
…I know in terms of the waste reduction target, that’s not legislated that we have to 
do that, so no we’re not. I mean, we’re certainly doing a lot of resource recovery 
going towards that, but we’re not accounting for what it would actually cost us to 
achieve that next year or anything… [Manager 5] 
In regard to compliance with EPA guidelines, the council does not feel this to be onerous, as 
shown by the following: 
…Tightening of [the State] EPA landfill licensing – yes, we’re covering that.  
Environmental legislation requirements – yes. Avoiding prosecutions and fines – yes, 
but that really is making sure we comply with our license, that if we comply with the 
license we avoid the fines and prosecutions, so those two are linked. [Manager 5] 
According to the Council, they comply with EPA regulations, and tests confirm that the 
council is not polluting outside the boundary mentioned in the licence: 
…the EPA don’t have any concern about how we charge for things and how we are 
accounting for things. However, it can be audited by – in terms of the Local 
Government Act, so I said that it requires we charge a reasonable cost and specifies 
what reasonable costs are for the domestic services only; and then for the operation 
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of landfills and how we set our fees and charges there, that’s under a separate fee 
structure under the Local Government Act, and that is pretty much up to council to 
set however they see fit. So we could charge that and make a profit if council chose to 
do so; but they don’t, we break even, we set the fees and charges to recover our costs, 
that’s all. Yeah, but no, EPA have no interest in the accounting, they are only 
interested in the operation of the site and the environmental impacts if there have 
been any external to the boundary of the site. [Manager 5] 
The Council also provides data to the State Government in relation to energy, emissions and 
charges for waste disposal. Details of staff time and staff costs are used to justify the levy imposed on 
ratepayers for their municipal waste charges, based on staff time required to perform the waste 
collection and disposal activity. Although the expectation from EPA is to follow their new FCA 
methodology on accounting carbon emissions for greater transparency, local communities have also 
expressed concerns about greenhouse gas (GHG) emission. Thus, during the costing for waste 
management, it was noted that the carbon emissions were initially included as the need to account for 
future liabilities: 
… Provide data to the Department – yes, that’s accounted for, that’s staff time and 
staff costs are accounted for. Justification for increasing waste levies imposed – so 
again, that’s staff time doing that justification. Energy reduction – not directly. Those 
types of things tend to be on a business case. If we can demonstrate that reducing 
energy will save the money that it costs to reduce the energy, then we’ll do it, so if it 
comes out as a net zero cost then that’s what we’ll do. Carbon footprint reduction – 
to a certain extent, with the landfill gas system, that’s accounted for. Reduction in 
environmental impacts of products and services provided – to the extent that we’re 
required under legislation and licenses, yes – license conditions. [Manager 5] 
When asked regarding international pressure on council’s waste management and 
accounting practice Manager replied, 
“..Council doesn’t feel any pressure internationally to do that, it would be nationally, 
again, where the carbon pricing mechanism came in and we had to do something, or 
our local community saying they want us to do something, but we haven’t – there’s 
nothing internationally that we feel pressure to do..”[Manager 5} 
Thus we see that legislative and compliance pressures are there, but are not enough to bring 
the Council’s FCA practices closer to the normative ideals. 
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6.4 Financial and technological pressure: Coercive pressure 
In the Council, all waste services, infrastructure and options are funded by the Council’s Domestic 
Waste Management charges included in rates or gate fees at the waste management facilities. Each 
year, waste resource service accounts for $20 million, which excludes infrastructure improvement. 
The “Waste Strategy Statement” uses the term “Financial Sustainability” to represent a 6-point plan 
(avoid shocks; balance the budget; manage borrowing responsibility; increase income; review and 
adjust services; increase advocacy and partnership) for financing future waste services. Compounding 
the financial challenge is that the Council region is a low density population area and spread over a 
large area; therefore, waste service cost is high. Once local landfill capacity reaches zero level, the 
Council will incur additional costs to transport waste outside their region, unless optimal recycling 
strategies are in place by then. The challenges in accounting for this were noted in the following 
comment: 
The institutional pressure isn't there until it actually becomes financial. As soon as 
there is a financial cost, suddenly it's there and with these sorts of things it's often a 
floating risk. There is a risk of a financial impact at some stage, but until that 
financial impact occurs or is very likely to occur it's perhaps not being captured 
appropriately. [Manager 1] 
During the interview, the Program Leader, Sustainable Waste & Resource Management 
mentioned the Best Value Process technique, which helps Council to take better decisions in waste 
management options. This was highlighted in the Waste Avoidance and Resource Recovery Strategy, 
2014-16, which explains that the waste and resource service of the Council is meant to be a self-
funding exercise, based on the ‘user pays’ principle. This form of true costing is designed to allow for 
transparency and to ensure general rates do not cross-subsidise waste management when it is required 
for other services across the city: 
… because we are a self-funding business in the council, for everything we need to 
spend we need to have generated the income to spend that money, so we need to look 
at all of our expenses, and if there’s any bill that we have to pay, we have to make 
sure we have accounted for that and have set the fees and charges to recover that 
cost. So it’s really, yeah, everything that we need to spend to operate the sites and run 
the waste businesses, that’s what we’re accounting for… [Manager 2] 
During the interview with the CFO, he clarified that the Council has to perform reasonable 
cost calculation, as every year the waste management operating cost is going up by 10%. Since the 
Council has to abide by rate pegging, they cannot increase rates more than the rates prescribed by 
legislation. In the year prior to the study, the revenue had only gone up by 2.3%, whereas cost of 
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operation is going by 5% per year or possibly higher. Therefore, Council has had to cut back services 
to match revenue collected. This pressure was highlighted in the following quote: 
... waste is what we call a restricted activity, or it’s fully funded. So whatever - we do 
a reasonable cost calculation, and it’s not just annual cost, it might be cost of setting 
aside money to replace the garbage bins in 30 years’ time. We do a reasonable cost 
calculation of what it costs to manage this service, and that calculation is what I'm 
showing here... [The] Waste Leader Strategy, when she does her annual budget, 
she’ll calculate what the total costs are… She knows all the volumes, and then she 
says, well, here are the reasonable costs, I need to increase my fees this year by 10 
per cent… So she’ll look at the total reasonable cost, not just present cost, but future 
related cost, and she’ll divide it by the volume, number of people that have those bins, 
the number of people that take things to the tip, and so forth, and she’ll do a 
calculation to say, that fee needs to go from $244 to $254 to account for my new cost. 
She does - this spreadsheet has all the calculations to be able to it… We’ve got rate 
pegging, so we can only increase our rates by what [legislation] tell us every year. So 
last year for instance, they told us you can only increase your rate revenue by 2.3 per 
cent. But our costs are going up by much more than that, they’re going up by 4 or 5 
per cent, maybe higher... But they say, we don’t care, it can only go up by 2.3 per 
cent, and so we have to cut back in certain areas because we can’t afford. We’ve only 
got whatever money we’ve got, we can only afford to do so much, so we cut back on 
our services and cut back on maintenance. [Manager 1] 
Within the Council’s Waste Avoidance and Resource Recovery Strategy Report, the need for 
exploration of new opportunities for dealing with waste was identified. The Council has adopted 
strategies to extend the life of the landfill beyond 2030. In late 2012, they undertook a study of 
various waste options and strategies, including maximizing recycling and the use of alternative waste 
technology (AWT), including waste to energy schemes (Waste Avoidance and Resource Recovery 
Strategy, 2014-2016, p. 47). After consultation with various councils, three options were considered: 
maintain the current service; introduction of green bins to collect organic waste; and diverting all 
household waste to an AWT. The AWTs that the Council considered adopting include aerobic 
composting, aerated static pile composting, vertical composting, mechanical biological treatment, 
traditional anaerobic digestion, incineration, pyrolysis (energy from waste technology), incineration, 
and gasification (energy from waste technology). They have also engaged with strategic partners, 
community and service users to work cooperatively to achieve waste avoidance and resource 
recovery. As mentioned earlier, they are addressing pricing policies and are beginning to implement 
the simple FCA methodology proposed by the EPA that focuses on carbon liabilities (Waste 
Avoidance and Resource Recovery Strategy, 2014-2016). 
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Each of these options was evaluated through best value analysis. While the Council 
anticipates profound impacts from future legislation changes in the future, at this stage they develop 
strategies to improve substantially the recycling capacity and make the waste resource service more 
efficient at relatively low cost. With new information and data to be collected, technological 
advancements place pressure on cost accounting in order to accurately cost the product and allocate 
the costs to services. The regional council identified there are international examples of best practice 
that provides impetus for adopting new technologies. At this stage, they look carefully at the financial 
burden and compare this with the community pressure for improved sustainability and environmental 
outcomes.   
6.5 Community pressure: Coercive pressure 
The regional Council provides a diverse range of waste services for the whole city, including homes, 
businesses, schools, council services, community services and visitor services. Each year, Council 
conducts a community survey to understand the community’s perception of the existing services 
provided by the council. The most recent survey to the case study period indicated garbage collection 
and recycling collection were rated the second and third most important services that the council 
provides to residents. The Council conducted a ‘willingness to pay’ survey for recycling, with results 
showing around 43% of residents were willing to pay an additional amount for recycling. The 
following example was provided: 
So the idea is to get our own catchment in order and use it as a demonstration site; 
and also then to, I guess, apply for state government and federal funding to kind of 
match the resources that we're putting in through our environment levy; and so that 
we're able to get almost like a two to one return for our community who are paying a 
levy to look after the environment. So we were one of the early councils to apply for 
and get an environment levy. We're in the final year of a 10 year levy, but having said 
that, we went back to the community and over 80 per cent said they supported some 
kind of renewed environment levy. [Manager 4] 
Drawing from an internal document, the following community pressures were highlighted by 
one manager as the key community concerns: 
1. Community interest in environmental improvement 
2. Community expectation of financial improvement of waste management 
3. Community request for recycling performance information 
4. Community concern about payment for environmental improvement 
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5. Community interest in local government performance reports 
6. Increasing awareness of environmental impacts in the community 
7. Public resistance - ‘Not in my backyard’ (NIMBY), ‘Locally Unwanted 
Land Use’ LULU 
8. Noise, local pollution, increased vehicles and road traffic 
9. Public ability to participate in composting and recycling activities, etc. 
10. Damage to the environment – influence in biodiversity protection 
With these results, the manager concluded that: 
[i]t certainly puts a lot more pressure on us to manage to best environmental 
outcomes, certainly. Potentially, if we weren't operating adjacent to the World 
Heritage National Park we would get another landfill. We'd be able to get another 
license, potentially. I'm not sure about that. But yes, there's certainly increased 
scrutiny both from the community and outside parties, whether they're NGOs or 
whoever else. [Manager 5] 
Amongst the list of community pressures is financial performance. The council recognises 
this pressure, and tries to be efficient: 
… community expectation of financial improvement, we charge and we operate at the 
best efficiency we can… they want it at low cost, but we still have to – it costs what it 
costs to operate the site. [Manager 5] 
As indicated, the Council is pressured by the community to find permanent solutions and 
reduce carbon emissions:  
Local government performance reports – sometimes there is, yes I definitely have 
that. Noise – yes, the community is interested in that…[and] damage to the 
environment… – yes, there is some community interest on that; specialist groups are 
interested in that…[and] community interest in the environment – look, we take all of 
that social community expectation interest.  We round that up in the legislative and 
license requirements… [Manager 3] 
So far as environmental improvement and other social expectations are concerned, Council 
considers them under the umbrella of the legislative and license requirements. Therefore, community 
pressure has an effect if it is legislated by law. As an example of the link between council efficiency, 
legislation and community pressure, it was explained: 
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So if something, for example, electronic waste recycling, that’s been something the 
community has been pressuring for many years, the city council only introduced it 
when the Federal Government legislation came in for producer responsibility, so that 
it was at no cost to our community, no additional cost to our community… the 
community pressure will actually be better influencing higher levels of government 
that actually can legislate to require us to do something, or to require someone else 
to do something so that we change the cost, but really, probably not otherwise… 
[Manager 5] 
Thus, we see the community pressure is there, but there is also a conflict with the extent to 
which even fuller FCA practices would reveal the costs born to society, which might not match the 
community willingness to pay.  
6.6 Peer council pressure: Mimetic pressure 
To enhance the efficiency and waste management performance over the long run, cooperation 
between councils in the same or nearby regions will provide mutual benefit. The study shows that that 
the values and rules diffused into the neighbouring councils had a positive effect on the case council’s 
environmental activities, including environmental management accounting practices for waste 
management. 
It was found that this Council assists regional tenders in recycling and actively participates in 
a regional waste strategy. The values and rules recognised and diffused in the neighbouring councils 
did have a positive effect on the case study Council’s environmental activities, including 
environmental management accounting practices for waste management. Occasionally, pressures were 
not from other councils that are closely tied to the Council. Those councils that are perceived to have 
similar positions (e.g. similar size or type) to the Council under study can impose potential pressures. 
For example, when community members see that other councils are doing something, they expect 
their regional council to do the same. According to the Program Leader, Sustainable Waste & 
Resource Management, when working through the research instrument with the researcher:  
Pressure from peer councils – that one is more a community pressure as well.  They 
see what other councils are doing and want us to do the same, but other councils 
don’t pressure us to do anything.  
Joint need of member councils – sometimes, and that’s the same as the one above. 
Assist regional tenders in recycling – yes, we’re doing that. [Manager 3] 
From an examination of the documentation provided to the researcher, it was found that the 
Council is a member of a voluntary alliance of councils from the region. This alliance was established 
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to collaborate, exchange information and knowledge, and implement a waste management plan at 
regional level. Out of all these regional members, the Council under study is the largest among this 
group, and appears to be playing a leadership role and focal point within the group. Thus, they can 
develop a rule like system on costing for waste services for recycling and other waste services. Thus, 
in future this could influence regional council’s waste accounting system. 
 However, there is also community pressure to keep all records of service costs to justify their 
waste management practice and rates they are charging: 
At the same time people will go, oh look my neighbours in [nearby city council], they 
get this service, why don't we get this service? Why does our service cost more? Why 
does it cost less? Vice versa. So there's definitely a lot of that going on. [Manager 3] 
6.7 Professional pressure: Normative pressure  
Professional networks such as associations of accountants are known as important source of 
institutional isomorphism. Similarly, the literature review indicated the importance of managerial 
influence in adapting new management practice. Thus, Council managers’ experience and skills 
contribute to the design and use of FCA practice in waste management. Furthermore, within the 
Australian waste management sector an apex body, Waste Management Association of Australia 
(WMAA), is involved in developing environmental and other standards for waste management and 
resource recovery.  Their purpose is to facilitate sustainable waste and resource management across 
Australia. They actively promote best practice techniques including life cycle assessment and triple 
bottom line analysis. In interviews it was explained: 
…Professional bodies are starting to see the opportunity in all these other stuff 
because they’ve traditionally just done the money, or just done the product, and 
they’ve accounted for all that and across balance sheets, but then they’re all of a 
sudden going “Wait a minute, there’s all this quantifiable” – there’s quantifiable 
gases and emissions and pollution events and, you know, it’s actually a tremendous 
opportunity for them. [Manager 3] 
Then he added, 
There’s WMAA, which is the Waste Management Association of Australia, that’s the 
big one.  There’s probably some really interesting… as we were discussing, councils 
sharing information, so there’s a number of regional organisations of councils, the 
ROCs, like WESROC and that sort of thing, that we learn from and share information 
with, and then there’s also WMAA, which is the Waste Management professional 
group and, you know, we’re on a number of Boards and, you know, feedback and are 
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a stakeholder in their development of position papers to the government and everyone 
else… [Manager 3] 
Nevertheless, the normative pressures contribute to change only when financial risk becomes 
apparent:  
 … The institutional pressure isn't there until it actually becomes financially.  As soon 
as there is a financial cost suddenly it's there and with these sorts of things it's often a 
floating risk.  There is a risk of a financial impact at some stage but until that 
financial impact occurs or is very likely to occur it's perhaps not being captured 
appropriately. [Manager 5] 
6.8 Decoupling accounting from sustainability  
Evidence of decoupling between accounting and sustainability appeared for several reasons.  These 
included complex management procedures along with bureaucratic pressures that thwarted FCA. In 
addition, the absence of an Environmental Management System with limited evidence of KPIs in 
waste management practices resulted in over emphasis on financial indicators. 
Waste management was identified as a complex system, which is difficult to manage. FCA, 
contributes to the complexity and debates over cost effectiveness: 
… The complexity of managing the system, the more data you've got the more data 
you've got to track.  The more data collection points you need and the more rigorous 
analysis you need and it becomes cost ineffective.  We don't have the money to do it to 
the level of detail required and while we could probably source that money if we were 
in isolation - if we made the case that this is what we need and so we did it that we 
could probably find the money to do it.  But then there's all the political competing 
challenges of state policy and federal policy and what [another Council is] doing and 
what everyone else is doing and what Joe Blow is prepared to pay and Meg Blow 
who wants X… [Manager 3] 
On top there is political competing challenges of state and federal policy. This is a very 
complex and challenging environment to operate. There are also many conflicting priorities in local 
government level like a trade-off between the environment and investment. Therefore, there is a need 
for a single broader censuses and policy. 
He further added, 
... So yes it's a very challenging environment to operate because there are so many 
conflicting priorities and in local government cost effective has to be high.  Cost 
effective should always be high.  But yes we all need to agree on what the goal is.  
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This is why South Australia has done some fantastic thing because they set a zero 
waste goal and not that they've kept that goal, they let go of it fairly quickly because 
it's really hard.  But at the same time everyone agreed on some criteria and when you 
all agree on some criteria it's easier to align all your different systems. [Manager 3] 
Bureaucracy in this city council plays important role in decision-making in waste 
management and accounting as a subculture of management practice as indicated: 
… Whereas the bureaucracy of council is probably another one which is more caught 
up with the business decisions and how efficient and effective will this be for us to 
manage it. [Manager 3] 
Given, waste management in Australia is layered according to Federal and State legislation 
and the Council has limited power to pass on the full costs to consumers of waste management. 
Accordingly, the Finance Department directs other departments in terms of budgets, thus achieving 
some financial recovery while keeping the expenses within budget as commented:  
… regardless of whether it’s a waste or parks or pools or whatever it is, are 
responsible for their own expenses and keeping within a budget, and Finance might 
tell them you can increase your budget by this much or you have to decrease your 
budget by this much this year and you have to work out what you can do with the 
money allowed to you… [Manager 5] 
Informally, it was noted that there were certainly soft practices associated with social and 
environmental concerns, such as a significant degree of communication between other divisions. 
Much of the environmental and social accountability is due to the World Heritage status and 
operations within the national park setting.  However, decoupling between accounting, FCA and 
sustainability issues were noted. In the Waste Strategy Statement social and environmental impacts 
were overridden by the financial impacts of waste management. The term sustainability was used in 
conjunction with finance as ‘Financial Sustainability’, which was linked with the last 15 years of neo 
liberal agenda. This appears as if the Council’s FCA approach is a management control instrument for 
financial cost recovery.  
At this stage, for implementation of the normative FCA, it was argued that there is a need for radical 
change beyond the individual Council: 
“You'll never perfect the system just in one area. You need entire regions sharing the same resources 
and all agreeing on what goes in one bin and what goes in another bin. It would be an organics 
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recovery, so hub-based organics recovery around the country. You'd need a cultural change to 
support that ….” [Manager 3] 
The interviewee further added:  
“…Because ultimately it relies on societal structural reform. Everything needs to change the way that 
it does business to get that sort of an outcome, because we are an inherently consumerist society and 
we don't think about the impacts of our materials across their whole life.” [Manager 3] 
 
6.9 Conclusion: The road ahead  
While currently working towards implementing FCA, there is some way to go for the Council to meet 
the normative FCA technique. Costs associated with waste disposal are not classified as 
environmental cost. Instead, environmental costs are part of other departmental expenses, which are 
not necessarily aligned with the management of waste. The primary purpose of the management 
accounting system for waste, such as budgeting and cost accounting, is to satisfy their license to 
operate a waste facility, waste charges to rate payers, and to meet EPA and other financial reporting 
requirements. The existing legislation does not require waste management departments in councils to 
include much environmental and social cost information with respect to waste management. 
Although sustainability is vitally important for the Council and is linked with recycling and 
composting, less emphasis was placed on integrating sustainable waste management with accounting. 
From the annual report and discussion with the CFO, the accounting support for sustainability was 
identified, but their actual involvement was high level record keeping of direct or true costs associated 
with waste. This has significant impact in terms of the implementation of FCA for waste management, 
and allocation and apportionment of common costs to waste cost objects.  
Although FCA normative ideals include social impacts, in the absence of separate 
identification of social costs it is difficult to initiate into improved FCA techniques. It was expected 
that the increasing legislative requirements would add to pressure on setting fees and charges. 
However, it was found that the Council has not included these costs in calculating the cost of 
recycling. Although they realise the benefit of diverting waste from landfill to recycling, this is not yet 
fully calculated. Nevertheless, they are planning FCA for improved pricing and decision making by 
adding landfill closure and rehabilitation costs and identified FCA as an innovation and agreed that 
there is a lot of space for experiment. At the time of this study, the Council was involved in best value 
analysis for household waste disposal options and to legitimise best options for financing costs 
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associated with adopting new technology. Thus, sustainability management practices are evident 
throughout the organisation, but these are not being included in FCA for waste management practice.   
By adapting to balancing tactics, instead of using sustainability factors in decision-making, 
the regional Council is using a best value for money technique to make the community happy. These 
efforts, although the financial justification is not known, has been presented as being ‘sustainability’ 
practice for waste management, and successfully balances pressure for compliance and invisible 
pressures of sustainability from community and government.   
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CHAPTER 7: DISCUSSION, LIMITATIONS, 
RECOMMENDATIONS AND CONCLUSION 
7.1 Introduction 
FCA is an important part of sustainability accounting, with the fundamental premise of sustainable 
development. The distinguishing features of FCA are the focus on environmental and social costs, and 
a greater emphasis on externalities and non-financial information to promote decision making. Global 
acceptance of FCA for waste management, and an emphasis by Australian Governments to implement 
FCA at the local council level, provide an important area for research, in particular given that FCA for 
solid waste management practices in Australian councils is an under-explored area of accounting 
research. The State EPA developed an Excel based EPA calculator for Full Cost Accounting to 
determine a baseline figure for the ‘real’ cost of sending waste to landfill. It was designed so the 
council can use this software to help calculate landfill charges that will adequately cover costs.  In 
addition, the EPA calculator is argued to optimize waste and resource recovery decision-making 
processes, help with landfill replacement planning, explore resource recovery alternatives, assess 
carbon management options and justify budget requests (State EPA, 2015). Although the FCA 
calculator includes Tier 0-3 costs, and Tier-4 carbon cost only, the tool is conservative in its 
estimation of costs.  It does not include other environmental and social externalities as they point out 
that no reliable Australian estimates of cost are available (State EPA, 2015). At the moment the 
software appears relatively simple for users, but to calculate costs up to T-3 requires the ability to 
cope with large volumes of data, that must be maintained so it remains accurate and up-to-date. 
Although the Municipal Council is familiar with the EPA FCA Calculator, having been trained by the 
EPA, they are currently struggling to collect even quality waste data.   
This case study sets out to examine FCA for solid waste management in an Australian 
council. For this study, Bebbington and Thompson’s (1996) framework for FCA has been extended 
and used to examine the present status of FCA accounting in an Australian regional council. Drawing 
further on Qian, et al. (2011), an extensive analysis has been carried out to understand the institutional 
pressures associated with the implementation of FCA for waste management. Background documents 
(external and internal to the Council) have been used along with five interviews to analyse the 
adoption and adaptation of FCA in practice. Qian, et.al’s (2011) work on solid waste accounting was 
based on an environmental accounting framework therefore, discussion was primarily on 
environmental accounting related information, thus largely excluding the social aspect of waste 
management. In addition, Bebbington et al. (2001) and Davies (2014) framework with ecological 
(biodiversity and ecosystem impacts) and social externalities was also adopted. With this background, 
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a normative body of literature helped to guide the research and addressed calls to better understand 
why councils are not applying extensive FCA frameworks in practice . 
During exploration of the why question, several factors emerged that helped to compare the findings 
for this Council with the existing normative studies. These will be discussed in this chapter along with 
a series of recommendations. This is followed by discussion of the research limitations and further 
potential directions within this area of research. 
7.2 Discussion of findings 
The present research investigated further why the normative FCA components presented in Chapter 2 
are not included in the Council’s accounting practices. Further investigation clarified that the 
sustainability message was well recognized at the macro level for solid waste management. The 
Federal Government has given due importance to solid waste management, as Australia is producing 
one of the highest amounts of waste each year among OECD countries.  Australia is the fourth largest 
country in the OECD generating municipal waste, per capita.  Denmark is first with 751kg followed 
by USA 725kg.  Switzerland is 712 with Australia fourth at 647kg per capita. (OECD 2013). 
Amidst sustainability issues linked with waste, the Federal Government devised a National Waste 
Strategy, looking particularly at externalities associated with landfill disposal. The message of 
sustainability for solid waste at the macro level had significant reach resulting in the innovative FCA 
landfill calculator, being developed by the EPA. In terms of the present case, the interview data 
revealed that the Council not only used the FCA calculator for comparison with budgeted cost but 
also developed their own spreadsheet, which they claim to be as effective as the FCA calculator 
software. Nevertheless, this was a simplified version compared with the normative expectations. 
During discussion  resource constraints and lack of technical knowledge and experience 
especially accounting for social impacts (quantification) and  converting them into a base number 
appears to be a real problem for the regional council. 
The Council identified various pressures in their waste management practices (community, 
peer, legislative and technological). It was revealed that financial and legislative pressures are crucial 
for implementation of FCA in the Council but none of these pressures have trickled down to further 
develop FCA practices. Therefore, the existing pressures were not enough to capture extended 
sustainability cost components and bring them into the books of accounts for waste management 
decision making. Rather, the main impetus for the Council to implement FCA is to create reserves for 
future costs.  This is due to the proximity principle associated with their licence conditions as the 
Council is not going to obtain permission to open another landfill. Therefore, the licence conditions 
and scarcity of land are important factors for understanding FCA for this Council. 
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Interestingly, the finding shows that the concept of sustainability had not translated into actual 
accounting practice for solid waste management. The accounting and finance departments (Integrated 
Planning and Finance department) had virtually decoupled themselves from any kind of waste cost 
accounting practice, including FCA. The Environmental and Sustainability Department were dealing 
with various environmental matters that could have served to advance FCA for waste management. 
But they did not have much impact, as the horizontal integration of sustainability accounting across 
various departments was poor. Sustainability is not yet a part of waste management decision making 
or integrated thinking. At the operational level, sustainability means preventing pollution extending 
beyond the boundary as per licence conditions, and promoting recycling and diverting waste from 
landfill. Thus, we see that the concept of intergenerational equity is missing from the Council’s FCA 
for waste management practice. Provision in the balance sheet shows a reserve is only for 
maintenance and improvement of the landfill. There is no provision for developing a new landfill or 
provision for alternative waste technology for disposal of future solid waste identified. 
Future intentions suggest that the Council will implement fuller FCA by using the tool 
developed by EPA in expanded detail (beyond the carbon accounting). But for this to occur, there 
needs to be an extensive amount of data collected on waste. At the present time, these databases are 
not developed to the extent the Council can use.  Thus data collection and future cost assessment is a 
problem for the Council. Furthermore, the absence of environmental management accounting, 
allocation of environmental cost due to solid waste would be difficult. 
The waste management department indicated that they were not involved in social 
accounting. All waste management activity of the council is landfill licence conditions-oriented. 
Therefore, any environmental-related data collection linked with solid waste management was geared 
toward keeping the licence active. Due to the new Federal government’s policy, carbon accounting at 
the time of the study was halted. Therefore, the Council’s FCA was used as a tool for financial 
recovery of the waste management but not for achieving sustainability, even to the extent of including 
a cost for carbon emissions. Although this legislation was repealed by the incoming Federal 
government, the Council are equipped to determine the carbon cost liability for the council due to 
emissions from landfill. 
In terms of extending FCA to consider biodiversity and social impacts, there is certainly work 
being done by the Council, particularly, given the World Heritage status of the National Park within 
which they operate. But as mentioned in the previous chapter, this activity is decoupled from the 
financial estimations associated with the calculation of waste. 
7.3 Considerations associated with motivating change 
Given, the EPA calculator for FCA for landfill requires the Council to include up-front and future 
rehabilitation costs, in addition to the cost of carbon emission, the existing model is relatively basic. 
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However, working with the model, and expanding it further, requires the Council to identify and 
allocate all overhead costs in a precise manner. This requires greater input by accounting staff to help 
develop a comprehensive management accounting system to capture environmental-related (waste-
related) costs separately from other overheads. This is to help detect, prevent, dispose of and ensure 
the full costs of solid waste are allocated to the cost objects (landfill, resource recovery centre, and 
recycling and composting). At this stage, some overhead costs associated with social and 
environmental impacts of waste are directly allocable, while most are shared and largely hidden from 
the FCA calculation. Accounting can play a bigger part in realising the identity of the shared costs and 
allocate accordingly to help to promote the true cost of human solid waste. Thus, it could improve 
external stakeholder reporting by the Council and provide further opportunity for waste management, 
even if the costs are not passed onto the ratepayer. By maintaining extensive FCA costs in a 
spreadsheet this would facilitate a Tier-based accounting for solid waste.  
It was suggested that all environmental related costs should be allocated to the product by 
means of activity-based cost accounting (Kreuze and Newell, 1994). This would help to identify 
various environmental costs, as waste management requires that the drivers of those expenses such as 
utilities would include electricity and gas; therefore, the drivers would be in megawatts of energy 
consumed. Similarly, for labour it would be hours worked. The Council’s organizational overheads 
charged to the waste management should include all corporate overheads such as information 
technology costs, human resource costs, finance costs, administration costs and facilities costs. Each 
of these costs would be charged to the waste management department based on different cost drivers. 
At present, the corporate cost allocation is based on arbitrary methods of cost allocation. A more 
effective method of allocation needs to be developed for allocation and apportionment of various 
resource costs, especially shared resources cost.  
At present, the Council is not doing cost accounting for recycling. But when the costing 
system for recycling, composting or WTE is in place, there would be a need for a more precise cost 
allocation system. Environmental and social cost which are not visible through traditional costing 
procedure. They hide among corporate overheads and distort pricing of the cost object, waste.  It is 
proposed that, if the environmental expenditure is not readily identified, then the actual level of 
environmental expenditure might be higher than suggested; and if these costs are poorly identified or 
measured, then managing such costs will be incomplete.  FCA means all costs associated with 
environmental and social impacts are identified separately and mapped to the cost object. Since there 
is no system of environmental cost classification in place for solid waste management, the 
recommendation is to implement a system of environmental cost classification and allocation with 
respect to waste management and disposal: more specifically, costs such as hidden costs, regulatory 
costs, backend costs, conventional costs, contingent costs, and external impact costs (EPA USA, 
1996). Thus, a formal cost accounting system needs to be developed in the council to document 
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accurately the cost drivers and identification of activities associated with cost objects served by the 
activities, and measure activity consumption by the activity drivers. 
The absence of a cost accounting department has thereby limited the Council’s ability to 
adapt to FCA for municipal waste services. The ability to start the FCA process with a whole of life 
cost assessment of recycling versus waste deposits in landfill will help to highlight the difference 
between current fees and charges and restrictions and the ability to meet future costs associated with 
the management of the waste. FCA helps calculate the baseline cost as a basis for charging rates for 
the community.  As such, it could be instrumental in changing the behaviour of the community if, or 
when, a pay-as-you-waste program is implemented. On top of that, FCA reveals the additional 
expenditure required to reduce waste.  However, this may mean a raise in charges with new cost 
categories which would not go down well with the community.  For example, while there is the 
intention for residents to look for better options to either recycle or compost, others might take time 
convincing that the infrastructure expenditure is necessary. Hence, FCA can play an important role in 
behavioural change. 
At the time of this study, FCA for waste management is the sole responsibility of the waste 
and support services department without accounting support. Accounting practices for sustainability 
are not yet developed in the Council’s accounting department. For this to occur, there needs to be a 
cultural change within accounting in order to extend their focus and role beyond the traditional and 
play a larger role in society. To begin, it would be useful to break down the siloed view of accounting 
by placing an accountant within the environmental department, who could then work more closely 
with other departments to develop sustainability accounting practice and facilitate full cost accounting 
for better decision making for solid waste management. An important factor for successful 
implementation of any form of sustainability accounting, for example FCA is enduring cross 
functional process. This is vital because for implementation FCA require a collaborative effort. It was 
argued that an important underpinning of environmental management accounting is the financial 
literacy among environment /sustainability managers and vice versa. Therefore, requirement of great 
deal of interaction between different functional areas (Bartolomeo et al. 2000). 
Further legislative change is also required to promote FCA. There is a need for a 
comprehensive study of various social costs involved in waste management, especially for landfill, so 
these can be taken into consideration to provide a holistic picture of environmental and social impacts. 
The impact cost component could be standardized so that the benefit could be transferred to smaller 
councils. The enactment of FCA in legislation would help to facilitate standardised and meaningful 
accounting approaches are used. This would lead to fair and accurate methods for comparing public 
and private service providers. It is also very important to read the cost component in light of generally 
accepted accounting principles (GAAP). In Australia, unlike other countries, there is still no GAAP 
that supports FCA for solid waste. The existing EPA tool for FCA provides what cost components are 
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to be taken into consideration, but does not provide guidance for calculating the cost. Therefore, there 
is a need for an accounting tool to be developed to guide measurement and to train people at 
operational level. Once available, councils can then make accounting information publicly available, 
so rate payer know what they are paying for and how efficiently the programs are being operated.  
7.4 Research limitations and areas for future research. 
Although the study was confined to the particular regional council, it is likely that the findings will 
have relevance to other councils in Australia. Nevertheless, there were three main limitations 
identified that should be acknowledged. Firstly, the researcher did not approach other stakeholders 
that influenced the waste management practices of the Council, such as the State EPA, Federal Office 
Department of Environment, and the local community. Without approaching these stakeholders, it is 
very difficult to assume their expectations. This could be an area to extend this research further. Given 
the importance of community engagement and pressure with respect to the environment and waste 
management, it would have been very useful to interview some “community leaders” to get their 
feedback on the main issues. Presently, we only have the views of managers working within council 
and no external feedback regarding the council’s waste management. 
Secondly, without surveys or multiple case studies of multiple councils, it is difficult to 
generalise the institutional practice of sustainability accounting for solid waste (FCA). As identified 
by Yin (1994), multiple case study results could enable us to predict similar results in similar 
councils. A multiple case study could be effectively used to replicate theoretical explanations and to 
extend the theory to wider circumstances (Scapens, 1990). The evidence produced by a multiple case 
study would provide more compelling evidence and lead to more robust findings (Yin, 1994).  
Surveys across varying councils will help to understand the different approaches taken by other 
councils and help to work towards improved FCA practice. These future research opportunities 
include research undertaken in other councils in other parts of Australia. A comprehensive survey in 
this area could be effective to understand better the institutional practice for FCA and the level of 
institutionalisation of FCA in the Australian councils. This research could be replicated for councils 
situated outside Australia. 
Thirdly, and finally, without spending a significant amount of time within the single case 
setting, it is very difficult to understand the real culture of an organisation, its power struggles and 
internal conflicts.  Thus, further research could include more ethnographic approaches to 
understanding the institutional processes within councils. This type of research has the potential to 
develop more deeply factors acting as a barrier to adoption of FCA in Australian councils, and thus 
could draw the attention of local and central governments to this issue and promote further research in 
this area. 
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7.5 Conclusion 
This research study contributes to the knowledge of FCA and its application for waste management in 
Australia. A comprehensive review of the existing literature, identified the research gap for FCA for 
solid waste management. The present thesis includes not only accounting literature but also 
developments in waste management as evidenced in technical journals. The literature extended the 
waste accounting practice, particularly FCA practice with the consideration of biodiversity 
accounting. By applying institutional theory, an ability to recognise the issues associated with the 
implementation of FCA was made possible.   
The research also contributed with generation of a comprehensive normative model of FCA, 
which was used to examine FCA in a single case setting.  Further contributions of the present research 
were to close the gap in the existing research in the area of FCA in Australia. The research examined 
FCA from various perspectives within the council and provides an overview of a point in time where 
FCA was slowly being recognised and beginning to be implemented. Importantly, this research 
identified the potential for innovation in this area, the institutional pressures associated with waste 
management and barriers to FCA practice within the council. Furthermore, the research recognised 
there is widespread agreement over sustainability practices and how this can be improved when better 
linked with waste management and FCA practices. 
For waste management services to continue in future there is a requirement for sound cost 
minimization and control procedures by diverting resources from landfill and maximizing recycling. 
This is only possible when councils would know the true cost or full cost of solid waste per unit and 
justify the benefits in monetary terms. At this moment, biodiversity loss and social factors, mainly 
health, loss of aesthetic beauty and global warming impacts costs, are not taken into consideration, 
even though impacts of waste are undermining future improvement of quality of life. Developing 
measurement and valuation techniques of future cost, environmental and social externalities for solid 
waste management would help councils to identify a true cost of waste management and money saved 
by diverting waste from landfill. This would motivate councils towards conserving capital (human 
capital in the form of knowledge, man-made capital, and natural capital) for improving the 
endowment we pass on to future generations. 
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APPENDICES  
Appendix 1: Various landfill problems globally 
Case 1 - Wright-Patterson Air Force Base (ATSDR): 1990 that the landfill posed an explosion 
hazard for the houses built beside it. This case has many similarities with the situation at South 
Fremantle, particularly the caravan park where residents are living on a potentially hazardous 
site. 
Case 2 - Peterson/Puritan Superfund site in Rhode Island 
The issue of groundwater contamination was encountered at the Peterson/Puritan Superfund site 
in Rhode Island (US Environmental Protection Agency 2000). The 980-acre site, including both 
industrial and landfill areas, was found to be a major source of pollution of the Blackstone River 
and of contamination of the water supplies of the residents of two nearby towns. The 
groundwater contamination resulted from a combination of the products of manufacturing 
industry, a rail car spill in 1974 and the hazardous waste in the landfill site. 
Case 3 - The Normandy Landfill, Beirut, Lebanon 
This is an example of an issue which has similarities to the South Fremantle site, but on a much 
larger and more complex scale. The Normandy landfill was created by the dumping of municipal 
waste in the Normandy Bay along the Mediterranean coast during the Lebanese civil unrest 
(1975-1990). It is located literally in the centre of the business, historic, touristic and cultural 
centre of Beirut and covers an area of about 360,000m2, extending 600m beyond the original 
shoreline (Sadek & El-Fadel 2000). The Lebanese Council for Development and Reconstruction 
has commissioned a private real estate company (SOLIDERE) to manage and remediate the site. 
This has become one of the most controversial projects in the city centre. Extensive investigations 
have been carried out at the site which is thought to contain all types of waste from medical and 
industrial waste to construction rubble and potentially even mines. Management options 
included the development of an exclusive business district with luxury tourist resorts and houses 
which would provide revenue to fund the high costs of rehabilitation. However, this met with 
opposition since it would profoundly change the demographics and traditions of a historic area at 
the heart of the city. On the other hand, leaving such an environmental hazard in the middle of 
the city was not an option. A similar dilemma is being faced in Fremantle, in that site 
development plans have met with strong opposition despite developmental funds being required 
to pay for site remediation. 
Case 4 - The Jakusevac site in Zagreb, Croatia  
An example of the huge economic costs involved in remediating a landfill site was demonstrated 
in Zagreb, Croatia. The Jakusevac site, located within the built-up area of Zagreb, covers an area 
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of 80 hectares and is the largest uncontrolled landfill sit in Europe. Contamination of 
groundwater threatens the water supply of one million inhabitants of the nearby city (EBRD 
1997, 1998). The rehabilitation project is being supported by a loan from the European Bank for 
Reconstruction and Development (EBRD) and is estimated to cost US$98 million. This loan is 
extremely significant for the economic transition of Croatia. Obviously, the remediation of the 19 
hectare site in South Fremantle will not incur such enormous costs but it can be appreciated that 
such projects have significant financial implications. 
Case-5- South Fremantle landfill site Western Australia 
The issues surrounding the South Fremantle landfill site, and particularly the caravan Park, 
received a significant amount of media attention in May and June of last year (Amalfi 2003). The 
following is the social cost for solid waste landfill in Fremantle Council 
The cost of remediating the site-property value going down Land value –going to reduce due to 
proximity of Landfill Liability- there is a significant risk that the Council may be held liable for 
the adverse impacts of the site (City of Fremantle 2001) 
Health- the potential risk of methane explosion at the caravan park is likely to be the most 
serious health threat. Morale- uncertainty about the future has created distrust between the 
caravan park manager, the Council and the park residents. 
Case 6- Clayton Regional Landfill- Victoria Australia-2015 
As a result of the identified landfill gas issues at Clayton Regional Landfill, EPA has fined 
Boroondara City Council more than $7500 for breaching a condition of its licence. The three 
pollution abatement notices (PANs) that were issued in relation to the landfill gas issues are still 
in place and the operator is progressing with works in relation to the notices. 
Adapted from Dunnet (2004)  
 
 
  
  
123 
 
Appendix 2: Waste Management Literature Mapped with FCA  
1. Monetary Costs included in waste management accounting systems 
Monetary Costs - included in FCA  Literature source Tier Nature of cost  
Landfill Capital Expenditure  (Up-front 
costs) 
EPAUSA, 1997; EPAFlorida, 2010 Tier 0 Conventional cost  
Pre-acquisition landfill site selection and 
evaluation cost  
EPAUSA, 1997; EPAFlorida, 2010 Tier 0 Conventional cost 
Land search  EPAVictoria, 2010; EPAUSA, 
1997; EPAFlorida 2010;  
BDA, 2009 
Tier 1 Hidden cost 
Identification of sites  EPAVictoria 2010; EPAUSA, 
1997; EPAFlorida 2010; BDA, 
2009 
Tier 1 Hidden cost 
Site analysis  EPAVictoria 2010; EPAUSA, 
1997; EPAFlorida, 2010; BDA, 
2009 
Tier 1 Hidden cost 
Environmental due diligence  EPA Victoria 2010; EPAUSA, 
1997; EPA Florida 2010; BDA, 
2009 
Tier 1 Hidden cost 
R&D cost EPAVictoria, 2010; EPAUSA, 
1997; EPA Florida 2010; BDA, 
2009 
Tier 1 Hidden cost 
Permit fees, Landfill License fees, etc. EPAVictoria 2010; EPAUSA, 
1997; EPA Florida 2010; BDA, 
2009 
Tier 1 Hidden cost 
General site excavation and Land cleaning  EPAFlorida, 2010; EPAUSA 1997 Tier 0 Usual cost 
Erosion and sediment control EPAFlorida, 2010 Tier 0 Usual cost 
Storm water management facilities EPAFlorida, 2010 Tier 0 Usual cost 
Liner and Installation  EPAVirginia, 1994 Tier 0 Usual cost 
 Synthetic liner EPAFlorida , 2010; BDA, 2009 Tier 0 Usual cost 
Clay liner EPAFlorida, 2010; BDA, 2009 Tier 0 Usual cost 
Filter Fabric EPAFlorida, 2010; BDA, 2009 Tier 0 Usual cost 
Other site improvements  (capitalized) EPAFlorida, 2010; BDA, 2009 Tier 0 Usual cost 
Entrance, access, roads, gates, lighting 
installation 
EPAFlorida, 2010; EPAUSA 2005; 
EPAVictoria, 2010 
Tier 0 Usual cost 
Truck scale, weighing system installation EPAFlorida 2010; EPAUSA 1997, 
EPAVictoria, 2010 
Tier 0 Usual cost 
Supply of utilities (electricity, telephone 
and telecommunication services) 
BDA 2009; EPAUSA, 1997; EPA 
Florida 2010; EPAVirginia, 1994 
Tier 0 Usual cost 
Advertising and printing  BDA, 2009;  Hyder consulting, 
2006 
Tier 0 Usual cost 
Maintenance of fire breaks BDA, 2009; EPAVirginia, 1994 Tier 0 Usual cost 
Contracted recycling services BDA, 2009; EPAVirginia, 1994 Tier 0 Usual cost 
Data recording and management system BDA, 2009; EPAVirginia, 1994 Tier 0 Usual cost 
Site Security BDA, 2009; EPAVirginia, 1994 Tier 0 Usual cost 
Financial assurance premiums BDA, 2009; EPAVirginia, 1994 Tier 0 Usual cost 
Septic tank maintenance  Hyder consulting, 2006 Tier 0 Usual cost 
Leachate collection and treatment 
system(pre-treatment, POTW) 
EPAVictoria, 2010; EPAVirginia, 
1994; EPA Florida 2010; EPAUSA, 
1997 
Tier 0 Usual cost 
O &M of methane system EPAVictoria 2010; EPAVirginia, 
1994; EPAFlorida, 2010; EPAUSA, 
1997 
Tier 0 Usual cost 
Cost of on-site gas recovery and flaring EPA Victoria 2010; EPAVirginia, 
1994; EPAFlorida, 2010; EPAUSA, 
1997 
Tier 0 Usual cost 
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Daily cover (Off site purchase and on site 
movement) 
EPA Victoria 2010; EPAVirginia, 
1994; EPAFlorida, 2010; EPAUSA, 
1997 
Tier 0 Usual cost 
Continuing Development Cost (methane 
monitoring and control system), gas wells, 
collections, vents, monitoring wells 
Hyder Consulting; 2006; 
EPAVictoria, 2010; EPAVirginia, 
1994, EPAFlorida 2010; EPAUSA, 
1997 
Tier 0 Usual cost 
Cost of capping landfills BDA, 2009 Tier 0 Usual cost 
Cost of fuel for waste collection and 
vehicle/equipment maintenance 
Hashimoto et al. 2007 Tier 0 Usual cost 
 Cost of Commission contracted with 
private waste management  
Hashimoto et al. 2007 Tier 0 Usual cost 
 Salary and wages (based on time spent on 
supporting each business unit) 
Tsai 2010 Tier 0 Usual cost 
Disclosure of environmental information 
relating to waste management 
Tsai 2010 Tier 0 Usual cost 
Cost related to activity for monitoring 
waste impact 
Tsai 2010 Tier 0 Usual cost 
Cost related to activity for waste 
management training to employee 
Tsai 2010 Tier 1 Hidden cost 
Cost related to waste management (i.e. 
Billing, clerical, data management & HR 
services, legal, purchasing, record 
management) 
EPAUSA, 1997 Tier 1 Hidden cost 
Solid waste advisory council costs EPAUSA, 1997 Tier 1 Hidden cost 
Notification, reporting, recordkeeping, 
planning, 
Conway-Schempf 2011; EPAUSA, 
1997 
Tier 1 Hidden cost 
Waste awareness, education for 
environment, promotion for sustainability 
and image building 
Conway-Schempf 2011; EPAUSA, 
1997 
Tier-3 Less tangible cost 
Amortized closure and Post – Closure 
Care 
Conway-Schempf 2011; EPAUSA, 
2005 
Tier 1 Hidden cost 
Amortized retirement benefits Conway-Schempf 2011; EPAUSA, 
1997 
Tier 1 Hidden cost 
Amortized oversight and support services Conway-Schempf 2011; EPAUSA, 
1997 
Tier 1 Hidden cost 
Insurance cost (surrogate – i.e. future risk) Conway-Schempf 2011; EPAUSA, 
1997 
Tier 1 Hidden cost 
Final site grading, cap and re-vegetation Conway-Schempf 2011; EPAUSA, 
1997 
Tier 1 Hidden cost 
Expected cost of long term post closure 
and maintenance 
Conway-Schempf 2011; EPAUSA, 
1997 
Tier 1 Hidden cost 
Expected cost of landfill site and facility 
replacement 
Qian and Burritt 2007; EPAFlorida 
2010 
Tier 1 Hidden cost 
Anticipated cost of regularity changes  Qian and Burritt, 2007; Qian, et al. 
2011 
Tier 1 Hidden cost 
General site maintenance, Storm water 
maintenance, operation and maintenance 
of grounder, locate collection, 
environmental monitoring 
EPA Florida 2010 Tier 1 Hidden cost 
Storm water management Facilities, Cap 
and cover maintenance, O & M of 
groundwater and monitoring wells, 
Environmental monitoring and analysis - 
EPAFlorida 2010 Tier 1 Hidden cost 
Future compliance cost, Penalties/Fine, 
Remediation cost, Legal expenses-
Contingency cost  
EPAUSA, 1997 Tier 2 Contingent costs 
Other Overhead Costs (education and 
awareness for waste management) 
EPAUSA, 1997 Tier-3  Hidden cost 
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Executive and management oversight EPAUSA, 1997 Tier 1 Hidden cost 
Centralized support services  EPAUSA, 1997 Tier 1 Hidden cost 
Net recovery from recycling  EPAUSA, 1997 Tier 1 Hidden cost 
Net recovery from energy  Qian and Burritt, 2007; Qian,et al. 
2011 
Tier 1 Hidden cost 
Net recovery from composting  Qian and Burritt, 2007; Qian,et al. 
2011 
Tier 1 Hidden cost 
Total Solid waste monetary information    
Global warming damage cost BDS, 2009,  Bonger et al, 2008; 
EPAUS, 1991 
Tier 4 Environ. cost 
Direct and indirect economic cost of 
accident due to air pollution from landfill 
EPANSW, 2014 Tier 4 Environ. cost 
Emission and damage, cost of Benzene, 
coarse particles, fine particles, Hydrogen 
sulfate, mercury, NO2, SO2, Volatile 
Organic compounds 
BDA, 2009; Bonger et al., 2008 Tier 4 Environ. cost 
Emission damage costs for water 
pollutants from-Arsenic, Cadmium, 
Chromium, Copper, Lead, Mercury, total 
PAHs and total phenolics, Zinc 
BDA, 2009 Tier 4 Environ. cost 
Biodiversity loss Butler, 2008 Tier 4 Environ. cost 
Dis-amenity cost per tonne of waste  BDA, 2009 Tier 4 Environ. cost 
Abatement cost EPAUSA, 1997 Tier 4 Environ. cost 
Valuation of premature death; cost of 
mortality (VPF) 
ExternE, 2000; Rabl et al.2008 Tier 4 Environ. cost 
Valuation of cancers; valuation of 
neurotoxicity 
Rabl et al.2008; ExternE,2005 Tier 4 Environ. cost 
Loss of livelihood Sundara et al. 2013 Tier 5 Social cost 
Loss of agricultural land Sundara et al. 2013 Tier 5 Social cost 
Loss of residential area Sundara et al. 2013 Tier 5 Social cost 
Loss of cultural heritage Sundara et al. 2013 Tier 5 Social cost 
Health and Hygiene  Sundara et al. 2013 Tier 5 Social cost 
Transportation network Sundara et al. 2013 Tier 5 Social cost 
Electricity facilities Sundara et al. 2013 Tier 5 Social cost 
Community development Sundara et al. 2013 Tier 5 Social cost 
Lands scape and Scenic beauty Sundara et al. 2013 Tier 5 Social cost 
 
 
  
2.Physical Information for FCA for Waste Management 
Physical data for FCA Source of literature 
Quantity of total waste collected  Qian and Burritt, 2007; Qian, et al. 2011 
Full details of waste characteristics  Qian and Burritt, 2007; Qian, et al. 2011 
Quantity sent for recycling  Qian and Burritt, 2007; Qian, et al. 2011 
Quantity recovered  Qian and Burritt, 2007; Qian, et al. 2011 
Quantity of green waste collected  Qian and Burritt, 2007; Qian, et al. 2011 
Quantity sent for composting  Qian and Burritt, 2007; Qian, et al. 2011 
Quantity of waste diverted to  Qian and Burritt, 2007; Qian, et al. 2011 
Quantity of solid waste disposed of to landfill Qian and Burritt, 2007; Qian, et al. 2011 
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Ecological impact data for FCA Source of literature 
Ecological impact added information related to waste  Rabl et al.2008 
Emission figure from Landfill Rabl et al.2008,  
Emission from transport of waste  Zaman, 2010;  Vrijheid, 2000 
O3 concentration Zaman, 2010;  Scott-Samuel,1998 
Chronic mortality, YOLL (years of life lost) due to pollutants Zaman, 2010;  Scott-Samuel,1998 
Actual mortality for SO2 and O3 Zaman, 2010; Scott-Samuel,1998 
Does response function for sulphates and Nitrate aerosols same as 
PM10 
Zaman, 2010; Scott-Samuel,1998 
Physical impacts due to Micro pollutants-Cancers due to As,dr,Ni 
and dioxins 
Zaman, 2010; Scott-Samuel,1998 
Impacts of plants- Loss of crops due to SO2 and O3 Zaman, 2010; Scott-Samuel,1998 
Impacts on buildings and materials- corrosion and erosion due to air 
pollution 
Zaman, 2010; Scott-Samuel,1998 
 Effects of air pollutants on ecosystem Zaman, 2010; Scott-Samuel,1998 
Reduction of visibility due to air pollution Zaman, 2010; Scott-Samuel,1998 
Avoided emission due to energy recovery Zaman, 2010; Scott-Samuel,1998 
Avoided emission due to materials recovery Zaman, 2010; Scott-Samuel,1998 
NOx emissions impacts on agriculture and ecosystems Zaman, 2010; Scott-Samuel,1998 
Acid deposition impacts on ecosystems Zaman, 2010; Scott-Samuel,1998 
Impacts of pollutants as a result of solid waste management  (i.e. 
NO2, N2O, CO, CO2, CH4, benzene, TCE, chloroform, CO2, CH4, 
SO2 Lechate, VCL, N2O, CFC, VOCs, PM10, PM25,Ozone, 
dioxins, TSP, cadmium chromium, lead, Benzene, chloroform, TSP, 
heavy metals.)/Tonne of solid waste) 
Zaman, 2010; Scott-Samuel,1998; 
EPAVictoria, 2010 
Impacts of biodiversity and eco system s-soil & water caused by 
eutrophication and acidification due to the deposition of NOx 
Zaman, 2010; Giljum, & Lutter, 2008; 
EPAVictoria, 2010 
Odour emission (rate) (butanol/VDI) Zaman, 2010; Giljum, & Lutter, 2008; 
EPAVictoria, 2010 
Dust emissions (rate) and impact  Zaman, 2010; Giljum, & Lutter, 2008; 
EPAVictoria, 2010 
Fresh water ecosystem loss due to waste disposal Zaman, 2010; Giljum, & Lutter, 2008; 
EPAVictoria, 2010 
Marine & costal ecosystem loss due to waste disposal Zaman, 2010; Giljum, & Lutter, 2008; 
EPAVictoria, 2010 
Deforestation and de-vegetation due to waste management Zaman, 2010; Giljum, & Lutter, 2008; 
EPAVictoria, 2010 
Lechate composition Kjeldsen et al, 2014 
Ground contamination (Volume contamination) m2 Zaman, 2010 
Ground Water Pollution (m3) Zaman, 2010 
Noise pollution (decibels) & impact  Zaman, 2010 
Vibration pollution (decibels) & impact  Zaman, 2010 
Odor pollution (mg/) impact  Zaman, 2010 
Ozone depletion (volume of CO2)   Zaman, 2010 
Social impact  Zaman, 2010 
Abiotic depletion, Kg Sb eq Zaman, 2010 
Acidification, Kg SO2 eq Zaman, 2010 
Eutrophication, Kg PO4 Zaman, 2010 
Ozone layer depletion, kg CFC-11 eq Zaman, 2010 
Human toxicity, Kg 1,4-DB eq Zaman, 2010 
Marine aquatic eco-toxicity kg 1,4-DB eq Zaman, 2010 
Terrestrial eco-toxicity, Kg 1,4-DB eq Zaman, 2010 
Photochemical oxidation, kg C2H4 Zaman, 2010 
List of Flora and Fauna impacted due to Landfill development  Carwardine et al. 2012; Cuevas et al. 2000 
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Social impact data for FCA Source of literature 
Community development Sundara et al. 2013 
Labour/management relations Lamberton, 2005 
Training and education Lamberton, 2005 
Diversity and opportunity Lamberton, 2005 
Strategy and management  Lamberton, 2005 
Non-discrimination Lamberton, 2005 
Child labour Lamberton, 2005 
Disciplinary practices Lamberton, 2005 
Forced and compulsory labour Lamberton, 2005 
Security practices Lamberton, 2005 
Indigenous rights Lamberton, 2005 
Community Lamberton, 2005 
Political contributions Lamberton, 2005 
Competition and pricing Lamberton, 2005 
Respect for privacy Lamberton, 2005 
Built environment Huhtala,1997 
Level of Technology Huhtala,1997 
Job creation Axel et al.2007 
Skill information and development Axel et al.2007 
Resilience Huhtala, 1997 
Lands scape and Scenic beauty Sundara et al. 2013 
Volunteering time Miranda, and Hale, 1997 
Working on community project Miranda, and Hale, 1997 
Social networks UNEP/SETAC, 2009 
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Appendix 3: Jones (1996) and ten Brink’s (2012) model of natural capital accounting  
                                                       
  
           Jones’s (1996) natural capital inventory model (1996) 
It has six levels, based on hierarchical criticality, valuation is, where possible on non-critical habitats 
but not recommended on critical habitats. 
Patrick ten Brink a Senior Fellow and Head of Brussels Office, IEEP   introduced extended cost 
benefit analysis, for ecosystem that combines qualitative, quantitative and monetary values, using 
multiple criteria through his “Benefits of Eco system Services”. 
 
 
   ten Brink, Patrick’s the benefits pyramid model (2012), TEEB (2012), P.135 
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ten Brink Patrick ‘s model (2012) combined with Jones’ natural capital inventory model (1996) for 
biodiversity   and eco system for natural capital valuation Accounting 
  
  
130 
 
Appendix 4 
Various institutional pressures on waste management and impacts on accounting: 
Political and social pressures  Literature source Pressure  
Achieve resource State’s waste reduction target Qian et al. 2011, 
Schübeler et al. 1996 
Regulatory pressures 
Tightening of the State EPA’s landfill licensing Qian et al. 2011, 
Schübeler et al. 1996 
Regulatory pressures 
State Government’s environmental reporting requirements Qian et al. 2011, 
Schübeler et al. 1996 
Regulatory pressures 
Environmental legislation/ requirements of the State EPA Qian et al. 2011, 
Schübeler et al. 1996 
Regulatory pressures 
Avoid prosecutions/fines from the State Government Qian et al. 2011, 
Schübeler et al. 1996 
Regulatory pressures 
Provided data to the State Department of Local 
Government 
Qian et al. 2011, 
Schübeler et al. 1996 
Regulatory pressures 
Justification for increasing waste levies imposed Qian et al. 2011, 
Schübeler et al. 1996 
Regulatory pressures 
Energy reduction  Harwood et al. 2011 Regulatory pressures 
Carbon footprint reduction Harwood et al. 2011 Regulatory pressures 
Reduction of environmental impacts of products and 
services provided 
Harwood et al. 2011 Regulatory pressures 
Biodiversity protection Harwood et al. 2011 Regulatory pressures 
Recommendation for full cost accounting for solid waste 
management 
Waste Productivity 
Council, 2006, Lim 
(2011a; 2011b) 
Regulatory pressures 
Community interest in environmental improvement Qian et al. 2011 Community pressure 
Community expectation of financial improvement of 
waste management 
Qian et al. 2011 Community pressure 
Community request for recycling performance Qian et al. 2011 Community pressure 
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information 
Community concern about payment for environmental 
improvement 
Qian et al. 2011 Community pressure 
Community interest in local government performance 
reports 
Qian et al. 2011 Community pressure 
Increasing awareness of environmental impacts in the 
community 
Qian et al. 2011 Community pressure 
Public resistance - NIMBY, LULU Wilson et al. 2001 Community pressure 
Noise, local pollution, increased vehicles and road traffic Wilson et al. 2001 Community pressure 
Public ability to participate in the IWM system 
(composting and recycling activities, etc.) 
Wilson et al. 2001 Community pressure 
Damage to the environment –Influence on flora and fauna 
/wild life and biodiversity protection 
Rahardyan et al. 2003 Community pressure 
Good performance of neighbouring councils Qian et al. 2011 Peer Pressure 
Joint need of member councils in regional local 
government associations 
Qian et al. 2011 Peer Pressure 
Good performance of peer councils Qian et al. 2011 Peer Pressure 
Assist regional tenders in recycling services Qian et al. 2011 Peer Pressure 
International pressure for adopting new  technology to 
reduce GHG emission from landfill 
Popp, 2011;  
EPA USA, 1997 
Peer Pressure 
Available funding/subsidies Wilson et al. 2001 Economic pressure  
Cost of current system and other options Wilson et al. 2001 Economic pressure  
BATNEEC (Best available technology not entailing 
excessive cost) 
Wilson et al. 2001 Economic pressure  
Better pricing system for waste services Wilson et al. 2001 Economic pressure  
Secondary material markets  Wilson et al. 2001 Economic pressure  
Establish practical and transparent cost accounting and 
budgeting system 
Schübeler et al. 1996 Economic pressure  
Improve the efficiency and reduce cost of MSWM service Schübeler et al. 1996 Economic pressure  
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Increasing cost of providing waste services Qian et al. 2011 Organisational pressure 
Support the upgrade of landfill approaching closure Qian et al. 2011 Organisational pressure 
Support different recycling and garbage collection designs Qian et al. 2011 Organisational pressure 
Achieving low life cycle cost of waste management 
facilities and equipment 
Schübeler et al. 1996 Technological pressure 
Ensure that technical systems effectively limit 
environmental pollution 
Schübeler et al. 1996 Technological pressure 
Determine MSWM goals and priorities Schübeler et al. 1996 Political pressure 
Relative priority of collection services in relation to safe 
waste disposal 
Schübeler et al. 1996 Political pressure 
Priority attributed to waste minimization - reduction and 
recovery 
Schübeler et al. 1996 Political pressure 
Devolve responsibility and authority for MSWM to local 
governments 
Schübeler et al. 1996 Institutional pressure 
Build municipal capacity for MSWM Schübeler et al. 1996 Institutional pressure 
Raising the professional standard of waste managers Schübeler et al. 1996 Institutional pressure 
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Appendix 5a: Questions sent to case site before interviews  
Research approach: Broad questions and mapping exercise is undertaken to understand the relations 
and the extent to which full cost accounting* (FCA) is used in practice. 
1. What categories/subcategories of waste are the greatest concern for councils operating in eco-
sensitive sites? Why? 
a. Categories – Tourist; household; business  
b. Sub-categories – Recycled; non-recycled; hazardous  
c. Is landfill an issue for this council?  
2. How does your council account for these waste categories of concern?   
a. Do you measure (as physical quantities);   
b. Do you attribute costs to physical quantities;  
c. Do you include in performance evaluation (i.e. measures, targets, incentives to achieve)  
d. Are you comfortable with the level of detail/expertise in this area 
3. In general, how do you evaluate biodiversity health and wellbeing in your municipality? 
a. Do you have specific measures and targets in place (i.e. in relation to lecheate, water quality, 
critical natural capital – animals/plants)?  
b. Do you monitor reputation effects, given the WHS status?  
c. how is this accounted for? Expense items; infrastructure/asset investments? Is it allocated in 
specific ways to divisions, employees, cost objects etc. 
4. In general, how do you evaluate the societal health and wellbeing in your municipality? 
a. What specific areas are focused on, if any?  
b. Is the information gathered in a qualitative or quantitative way? 
5. In relation to the two questions above (social and biodiversity impacts) – are these translated to 
accounting for waste management?  If so how? Can the relationships be mapped? 
a. What is the level of detail that your council get to into when allocating social/biodiversity 
costs to cost objects, such as ‘waste’?   
 Does the council account for these impacts  but at a broader level – a “whole of 
council” approach that is not as easily traceable to specific accounts?    
 Can you discuss the connections?  i.e. is there potential to trace council activities 
(social/biodiversity) to cost pools to accounts (an activity-based costing/management 
approach) – include people in the mapping exercise. 
 
*Note: the notion of “full cost accounting” may present in different ways, and may be just via the allocation of 
overheads when accounting for waste.    
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Appendix 5b: Completed questions returned to researcher prior to interview 
Research approach: Broad questions and mapping exercise is undertaken to understand the relations 
and the extent to which full cost accounting* (FCA) is used in practice. 
 
1. What categories/subcategories of waste are the greatest concern for councils operating in eco-
sensitive sites? Why? 
a. Categories – Tourist; household; business Organic waste from homes and businesses 
b. Sub-categories – Recycled; non-recycled; hazardous  
c. Is landfill an issue for this council? Yes, only 15-16 years of space left 
2. How does your council account for these waste categories of concern?   
a. Do you measure (as physical quantities);  Weighbridge data, household bin audits, business 
audits 
b. Do you attribute costs to physical quantities; charge by weight (when customers take directly 
toe waste facility), or by service for residential properties 
c. Do you include in performance evaluation (i.e. measures, targets, incentives to achieve) 
Annual tracking of volumes/trends.  Price incentive for residential properties to use a smaller 
garbage bin. 
d. Are you comfortable with the level of detail/expertise in this area? Largely, yes. 
3. In general, how do you evaluate biodiversity health and wellbeing in your municipality? 
a. Do you have specific measures and targets in place (i.e. in relation to lecheate, water quality, 
critical natural capital – animals/plants)? Licence require regular monitoring of environmental 
impacts on groundwater, surface water, air quality.  Leachate pumped to sewer also clostely 
monitored. 
b. Do you monitor reputation effects, given the WHS status? no 
c. how is this accounted for? Expense items; infrastructure/asset investments? Is it allocated in 
specific ways to divisions, employees, cost objects etc. 
4. In general, how do you evaluate the societal health and wellbeing in your municipality? 
a. What specific areas are focused on, if any? Not done by waste teams in Council 
b. Is the information gathered in a qualitative or quantitative way? 
5. In relation to the two questions above (social and biodiversity impacts) – are these translated to 
accounting for waste management?  If so how? Can the relationships be mapped? 
a. What is the level of detail that your council get to into when allocating social/biodiversity 
costs to cost objects, such as ‘waste’?  We don’t – only costs directly attributable to operating 
the waste services 
i. Does the council account for these impacts but at a broader level – a “whole of 
council” approach that is not as easily traceable to specific accounts?    
 Can you discuss the connections?  i.e. is there potential to trace council activities 
(social/biodiversity) to cost pools to accounts (an activity-based costing/management 
approach) – include people in the mapping exercise. 
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Subsequent Questions for Program Leader, Sustainable Waste & Resource Management at 
Blue Mountains City Council 
 What is your understanding about FCA?  
 What factors motivate you to do waste accounting? 
 Do you have any Accounting framework for solid waste management? 
 How do you develop your Waste Accounting spreadsheet and what do you expect Waste 
Accounting to look like in future?   
 How you decide which components to be included or excluded from waste cost sheet. 
 How do you allocate and apportion common cost to waste cost centre? 
 How you are accounting for Biodiversity impacts for solid waste? 
 How you are factoring emission cost due to Landfill? 
 Why you are not including Upfront cost/Future cost? 
 Why you are not including social cost? 
 Why you are not quantifying other impacts associated with solid waste management? 
 Do you consider whether social, political and institutional pressures are a major factor for 
including environmental, social costs in your accounting model? 
 What kind of community pressure do you experience in waste management practice? 
 Do you experience international pressure in you waste management practice? 
 How do you collect data for accounting for solid waste, especially environmental, social? An 
example being carbon emission cost, future cost etc. 
 How you communicate with various departments to finalize the Waste Accounting 
spreadsheet? 
 Do you get support from your colleagues when developing waste costs? 
 Why you are not including future cost in waste calculation spreadsheet? 
 What information do you include in your EPA report? 
 Who is responsible for this?  
 
 
Subsequent Questions for Resource Recovery & Waste Manager 
 
 Could you please describe   resource recovery and waste management activities in the 
council? 
 What are the data collected for (input, process and output) the activities 
for resource recovery and waste management?  If so for whom this data is collected? 
 What data do you collect for others? (i.e. volumes; dollars spent). 
  Are these related to inputs, processes and/or outputs (activities 
for resource recovery and waste) management? 
  For whom is this data collected? 
 What is the motivation for resource recovery and waste management? 
 What is your understanding of sustainability when it comes 
to resource recovery and waste management? 
 How you are going to justify diverting waste from landfill to recycling? 
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Appendix 6a: List for respondents on extent of adoption of FCA (blank) 
Item Included in Waste Management Accounting- Monetary cost  YES NO NOT 
SURE 
Up-front cost    
Pre-acquisition landfill site selection and evaluation cost     
Land search     
Identification of sites     
Site analysis     
Environmental due diligence     
R&D cost    
Land Acquisition Cost     
    
Permit Costs     
(Permit fees, Landfill License fees  etc)    
Initial construction Costs    
General site excavation  and Land cleaning     
Erosion and sediment control    
Storm water management facilities    
Liner and Installation     
 Synthetic liner    
Clay liner    
Filter Fabric    
Cost of on-site gas recovery and flaring;    
Other site improvements    
Entrance, access, roads, gates, lighting (allocation of expenses to Landfill)    
Truck scale, weighing system    
    
Annual operation     
Supply of utilities (electricity, telephone and telecommunication services)    
Advertising and printing     
Maintenance of fire breaks    
Contracted recycling services    
Data recording and management system    
Site security    
Financial assurance premiums    
Septic tank maintenance     
 Leachate collection and treatment system(pre-treatment ,POTW)    
O &M of methane system    
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Daily cover (Off site purchase and on site movement)    
Continuing Development Cost (Methane monitoring and control system), 
Gas wells, collections, vents, monitoring wells 
   
Cost of capping landfills    
Cost of Fuel for waste collection vehicles, maintenance of collection 
equipment 
   
 Cost of Commission contracted with private waste management     
 Salary and wages (based on time spent on supporting each business unit)    
Cost of disclosure of environmental information associated with waste 
management 
   
Cost related to activity for monitoring waste impact    
Cost related to activity in waste management training to employees    
Cost related to waste management like (Billing services, clerical support, 
data management Human resources, Human resources, legal, purchasing, 
record management ) 
   
Solid waste advisory council costs    
Other expenses    
Back end cost     
Amortized closure and Post –Closure Care    
Amortized retirement benefits    
Amortized oversight and support services    
Insurance cost (surrogate) 
 
   
Final site grading, cap and re-vegetation    
Expected cost of long term post closure and maintenance    
Expected cost of landfill site and facility replacement    
Anticipated cost of regularity changes     
General site maintenance, Storm water maintenance, O & M  of grounder, 
locate collection, environmental monitoring 
   
Overhead Cost share    
Executive and management oversight    
Centralised support services     
Net recovery from recycling     
Net recovery from energy     
Net recovery from composting     
Net revenue earned     
Total Solid waste monetary information    
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Appendix 6b: List for respondents on extent of adoption of FCA (completed) 
The regional council responded in relation to landfill:  
Item Included in Waste Management Accounting- Monetary cost  YES NO NOT 
SUR
E 
Up-front cost  X  
Pre-acquisition landfill site selection and evaluation cost   X  
Land search   X  
Identification of sites   X  
Site analysis   X  
Environmental due diligence   X  
R&D cost  X  
Land Acquisition Cost     
Permit Costs     
(Permit fees, Landfill License fees  etc) X   
Initial construction Costs X   
General site excavation and Land cleaning  X   
Erosion and sediment control X   
Storm water management facilities X   
Liner and Installation  X   
 Synthetic liner X   
Clay liner X   
Filter Fabric X   
Cost of on-site gas recovery and flaring; X   
Other site improvements X   
Entrance, access, roads, gates, lighting (allocation of expenses to Landfill) X   
Truck scale, weighing system X   
Annual operation  X   
Supply of utilities (electricity, telephone and telecommunication services) X   
Advertising and printing  X   
Maintenance of fire breaks   X 
Contracted recycling services X   
Data recording and management system X   
Site security X   
Financial assurance premiums   X 
Septic tank maintenance  X   
 Leachate collection and treatment system(pre-treatment ,POTW) X   
O &M of methane system X   
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Daily cover (Off site purchase and on site movement) X   
Continuing Development Cost (Methane monitoring and control system), Gas wells, 
collections, vents, monitoring wells 
X   
Cost of capping landfills  X  
Cost of Fuel for waste collection vehicles, maintenance of collection equipment X   
 Cost of Commission contracted with private waste management  X   
 Salary and wages (based on time spent on supporting each business unit) X   
Cost of disclosure of environmental information associated with waste management X   
Cost related to activity for monitoring waste impact X   
Cost related to activity in waste management training to employees X   
Cost related to waste management like (Billing services, clerical support, data 
management Human resources, Human resources, legal, purchasing , record  
management ) 
X   
Solid waste advisory council costs   X 
Other expenses X   
Back end cost     
Amortized closure and Post –Closure Care  X  
Amortized retirement benefits  X  
Amortized oversight and support services  X  
Insurance cost (surrogate)  X  
Final site grading, cap and re-vegetation  X  
Expected cost of long term post closure and maintenance  X  
Expected cost of landfill site and facility replacement  X  
Anticipated cost of regularity changes   X  
General site maintenance, Storm water maintenance, O & M of grounder, locate 
collection, environmental monitoring 
 X  
Overhead Cost share    
Executive and management oversight Part   
Centralised support services  Part   
Net recovery from recycling  X   
Net recovery from energy  n/a   
Net recovery from composting  X   
Net revenue earned  X   
Total Solid waste monetary information    
List of solid waste physical data required:    
Quantity of total waste collected  X   
Full details of waste characteristics  X   
Quantity sent for recycling  X   
Quantity recovered  X   
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Quantity of green waste collected  X   
Quantity sent for composting  X   
Quantity if waste diverted to WTE  n/a   
Quantity of solid waste disposed of to landfill x   
    
Environmental focus cost:    
Cost component    
Global warming damage cost  X  
Cost of mortality (VPF)  X  
Direct and indirect economic cost of accident due to air pollution from landfill X   
Emission and damage, cost of Benzene, coarse particles, fine particles, Hydrogen 
sulfate, mercury, NO2, SO2, Volatile Organic compounds 
 X  
Emission damage costs for water pollutants from-Arsenic, Cadmium, Chromium, 
Copper, Lead, Mercury, total PAHs and total phenolics, Zinc 
 X  
Damage cost of greenhouse as mission  X  
Dis-amenity cost per tonne of waste   X  
Abatement cost  X  
Valuation of premature death  X  
Valuation of cancers   X  
Valuation of neurotoxicity  X  
Global warming damage cost  X  
Ecological  impact added information related to waste     
    
Emission figure from Landfill  X  
Emission from transport of waste   X  
O3 concentration  X  
Chronic mortality, YOLL (years of life lost) due to pollutants  X  
Actual mortality for SO2 and O3  X  
Does response function for sulphates and Nitrate aerosols same as PM10  X  
Physical impacts due to Micro pollutants-Cancers due to As,dr,Ni and dioxins  X  
. Impacts of plants- Loss of crops due to SO2 and O3  X  
Impacts on buildings and materials- corrosion and erosion due to air pollution  X  
 Effects of air pollutants on ecosystem  X  
Reduction of visibility due to air pollution  X  
Avoided emission due to energy recovery  X  
Avoided emission due to materials recovery  X  
NOx emissions impacts on agriculture and ecosystems  X  
Acid deposition impacts on ecosystems  X  
Impacts of   pollutants studied for solid waste management  (NO2, N2O, CO, CO2,  X  
  
141 
 
CH4, benzene, TCE, chloroform, CO2, CH4, SO2, Lechate, VCL, N2O,CFC, VOCs, 
PM10, PM25,Ozone,dioxins, TSP, cadmium chromium, lead, Benzene, chloroform, 
TSP, heavy metals.)/Tonne of solid waste 
Impacts of biodiversity and eco system s-soil & water caused by eutrophication and 
acidification due to the deposition of NOx 
 X  
Odour emission (rate) (butanol/VDI)  X  
Dust emissions (rate) and impact   X  
Fresh water ecosystem loss due to waste disposal  X  
Marine & costal ecosystem loss due to waste disposal  X  
Deforestation and de-vegetation due to waste management  X  
Lechate composition   X 
Ground contamination (Volume contamination) m2  X  
Ground Water Pollution (m3)  X  
Noise pollution (decibels) & impact   X  
Vibration pollution (decibels) & impact   X  
Odor pollution (mg/) impact   X  
Ozone depletion (volume of CO2)    X  
Social impact   X  
Abiotic depletion, Kg Sb eq  X  
Acidification, Kg SO2 eq  X  
Eutrophication, Kg PO4  X  
Ozone layer depletion, kg CFC-11 eq  X  
Human toxicity, Kg 1,4-DB eq  X  
Marine aquatic eco-toxicity kg 1,4-DB eq  X  
Terrestrial eco-toxicity, Kg 1,4-DB eq  X  
Photochemical oxidation, kg C2H4  X  
List of Flora and Fauna impacted due to landfill development    X 
Social impact added cost related to waste management    
Loss of agricultural land  X  
Loss of residential area  X  
Loss of cultural heritage  X  
Loss of livelihood  X  
Transportation network  X  
Relationship costs  X  
Social impact added information    
Community development  X  
Labour/management relations  X  
Training and education X   
Diversity and opportunity  X  
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Strategy and management  X   
Non-discrimination  X  
Child labour  X  
Disciplinary practices  X  
Forced and compulsory labour  X  
Security practices  X  
Indigenous rights  X  
Community  X  
Political contributions  X  
Competition and pricing  X  
Respect for privacy  X  
Built environment  X  
Level of Technology  X  
Job creation  X  
Skill information and development  X  
Resilience  X  
Lands scape and Scenic beauty  X  
Volunteering  , Volunteering time  X  
Working  on community project  X  
Social networks  X  
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Appendix 7a  
Social contracts 
(formal and 
informal) 
Pressure  Pressure  
Yes 
Pressure 
No 
Partly Pressure 
on 
Account 
Yes  
Pressure 
on 
Account 
No 
Partly 
Achieve resource 
NSW’s waste 
reduction target 
Regulatory 
pressures 
      
Tightening of the 
NSW EPA’s landfill 
licensing 
Regulatory 
pressures 
      
State Government’s 
environmental 
reporting requirements 
Regulatory 
pressures 
      
Environmental 
legislation/requirement
s of the NSW EPA 
Regulatory 
pressures 
      
Avoid 
prosecutions/fines 
from the State 
Government 
Regulatory 
pressures 
      
Provided data to the 
NSW Department of 
Local Government 
Regulatory 
pressures 
      
Justification for 
increasing waste levies 
imposed 
Regulatory 
pressures 
      
Energy reduction  Regulatory 
pressures 
      
Carbon footprint 
reduction-LFG 
Structure 
Regulatory 
pressures 
      
Reduction of 
environmental impacts 
of products and 
services provided 
Regulatory 
pressures 
      
Biodiversity protection Regulatory 
pressures 
      
Recommendation for 
full cost accounting for 
solid waste 
management 
Regulatory 
pressures 
      
Community interest in 
environmental 
improvement 
Community 
pressure 
      
Community 
expectation on 
financial improvement 
of waste management 
Community 
pressure 
      
Community request for 
recycling performance 
information 
Community 
pressure 
      
Community concern 
about payment for 
environmental 
improvement 
Community 
pressure 
      
Community interest in 
local government 
Community 
pressure 
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performance reports 
Increasing awareness 
of environmental 
impacts in the 
community 
Community 
pressure 
      
 Public resistance -
NIMBY, LULU 
Community 
pressure 
      
Noice, local pollution, 
increased vehicles and 
road traffic 
Community 
pressure 
      
Public ability to 
participate in the IWM 
system (composting 
and recycling 
activities, etc.) 
Community 
pressure 
      
Damage to the 
environment –
Influence on flora & 
fauna /wild life and 
biodiversity protection 
 
Community 
pressure 
      
Good performance of 
neighboring councils 
Pressures 
from peer 
councils 
      
Joint need of member 
councils in regional 
local government 
associations 
Pressures 
from peer 
councils 
      
Assist regional tenders 
in recycling services 
Pressures 
from peer 
councils 
      
International pressure  
for adopting  new  
technology to reduce 
GHG emission from 
Landfill 
Pressures 
from peer 
councils 
      
        
Available 
funding/subsidies 
Economic 
and financial 
pressure  
      
Cost of current system 
and other options 
Economic 
and financial 
pressure  
      
BATNEEC (Best 
available technology 
not entailing excessive 
cost) 
Economic 
and financial 
pressure  
      
 Better pricing system 
for waste services 
Economic 
and financial 
pressure  
      
Secondary material 
markets  
Economic 
and financial 
pressure  
      
Establish practical and 
transparent cost 
accounting and 
budgeting system 
 
Economic 
and financial 
pressure 
      
Improve the efficiency Economic       
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and reduce cost of 
MSWM service 
 
and financial 
pressure 
Increasing cost of 
providing waste 
services 
Organisation
al pressure 
      
Support the upgrade of 
landfill approaching 
closure 
 
Organisation
al pressure 
      
Support different 
recycling and garbage 
collection designs 
Organisation
al pressure 
      
        
Achieving low life 
cycle cost of waste 
management facilities 
and equipment 
 
Technologic
al pressure 
 
      
Ensure that technical 
systems effectively 
limit environmental 
pollution 
 
Technologic
al pressure 
 
      
Determine MSWM 
goals and priorities 
Political 
pressure 
      
Relative priority of 
collection services 
in relation to safe 
waste disposal 
Political 
pressure 
      
Priority attributed to 
waste minimization —
reduction and recovery 
Political 
pressure 
      
Deveolope 
responsibility and 
authority for MSWM 
to local governments 
Institutional 
pressure 
      
Build municipal 
capacity for MSWM 
Institutional 
pressure 
      
Raising the profes- 
sional standing of 
waste managers 
Institutional 
pressure 
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Appendix 7b 
Various Institutional pressures on waste management and impact on accounting: Interview response  
Social contracts 
(formal and 
informal) 
Pressure  Pressure 
Exist-Yes 
Pressure 
Exist -No 
Partly Pressure 
on 
Accounti
ng-Yes  
Pressure 
on 
Account-
No 
Partly 
Achieve resource 
NSW’s waste 
reduction target 
Regulatory 
pressures 
 ✓   ✓  
Tightening of the 
NSW EPA’s 
landfill licensing 
Regulatory 
pressures 
✓     ✓ 
State 
Government’s 
environmental 
reporting 
requirements 
Regulatory 
pressures 
✓     ✓ 
Environmental 
legislation/requir
ements of the 
NSW EPA 
Regulatory 
pressures 
✓     ✓ 
Avoid 
prosecutions/fine
s from the State 
Government 
Regulatory 
pressures 
✓    ✓  
Provided data to 
the NSW 
Department of 
Local 
Government 
Regulatory 
pressures 
✓     ✓ 
Justification for 
increasing waste 
levies imposed 
Regulatory 
pressures 
✓     ✓ 
Energy reduction  Regulatory 
pressures 
 ✓     
Carbon  footprint  
reduction-LFG 
Structure 
Regulatory 
pressures 
✓    ✓  
Reduction of 
environmental  
impacts  of 
products  and 
services provided 
Regulatory 
pressures 
  ✓  ✓  
Biodiversity 
protection 
Regulatory 
pressures 
✓     ✓ 
Recommendation  
for full cost 
accounting  for 
solid waste 
management 
Regulatory 
pressures 
✓     ✓ 
Community 
interest in 
environmental 
improvement 
Community 
pressure 
✓    ✓  
Community 
expectation on 
financial 
Community 
pressure 
✓    ✓  
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improvement of 
waste 
management 
Community 
request for 
recycling 
performance 
information 
Community 
pressure 
✓    ✓  
Community 
concern about 
payment for 
environmental 
improvement 
Community 
pressure 
 ✓   ✓  
Community 
interest in local 
government 
performance 
reports 
Community 
pressure 
✓    ✓  
Increasing 
awareness of 
environmental 
impacts in the 
community 
Community 
pressure 
✓    ✓  
 Public resistance 
-NIMBY, LULU 
Community 
pressure 
✓    ✓  
Noise, local 
pollution,  
increased 
vehicles and road 
traffic 
Community 
pressure 
✓    ✓  
Public ability to 
participate in the 
IWM system 
(composting and 
recycling 
activities, etc.) 
Community 
pressure 
✓    ✓  
Damage to the 
environment –
Influence on flora 
& fauna /wild life 
and biodiversity 
protection 
 
Community 
pressure 
✓    ✓  
Good 
performance of 
neighboring 
councils 
Pressures 
from peer 
councils 
✓    ✓  
Joint need of 
member councils 
in regional local 
government 
associations 
Pressures 
from peer 
councils 
✓    ✓  
Assist regional 
tenders in 
recycling services 
Pressures 
from peer 
councils 
✓    ✓  
International 
pressure  for 
adopting  new  
technology to 
Pressures 
from peer 
councils 
✓     ✓ 
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reduce GHG 
emission from 
Landfill 
        
Available  
funding/subsidies 
Economic 
and financial  
pressure  
✓    ✓  
Cost of current 
system  and other 
options 
Economic 
and financial  
pressure  
✓    ✓  
BATNEEC (Best 
available 
technology not 
entailing 
excessive cost) 
Economic 
and financial  
pressure  
✓    ✓  
 Better pricing 
system  for waste 
services 
Economic 
and financial  
pressure  
✓    ✓  
Secondary 
material markets  
Economic 
and financial  
pressure  
✓    ✓  
Establish 
practical and 
transparent cost 
accounting and 
budgeting system 
 
Economic 
and financial  
pressure 
✓    ✓  
Improve the 
efficiency and 
reduce cost of  
MSWM service 
 
Economic 
and financial  
pressure 
✓    ✓  
Increasing cost of 
providing waste 
services 
Organisation
al pressure 
✓    ✓  
Support the 
upgrade of 
landfill 
approaching 
closure 
 
Organisation
al pressure 
✓    ✓  
Support different 
recycling and 
garbage 
collection designs 
Organisation
al pressure 
✓    ✓  
        
Achieving low 
life cycle cost of 
waste 
management 
facilities and 
equipment 
 
Technologic
al pressure 
 
✓    ✓  
Ensure that 
technical systems 
effectively limit 
environmental 
pollution 
 
Technologic
al pressure 
 
✓    ✓  
  
149 
 
Determine 
MSWM goals 
and priorities 
Political 
pressure 
✓    ✓  
Relative priority 
of collection 
services 
in relation to safe 
waste disposal 
Political 
pressure 
✓    ✓  
Priority attributed 
to waste 
minimization —
reduction and 
recovery 
Political 
pressure 
✓    ✓  
Deveolope 
responsibility and 
authority for 
MSWM to local 
governments 
Institutional 
pressure 
✓    ✓  
Build municipal 
capacity for 
MSWM 
Institutional 
pressure 
✓    ✓  
Raising the 
profes- 
sional standing of 
waste managers 
Institutional 
pressure 
✓    ✓  
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